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Background Preterm birth complicates almost all

triplet pregnancies and no preventive strategy has proven

effective.

Objective To determine, using individual patient data (IPD)

meta-analysis, whether the outcome of triplet pregnancy is

affected by prophylactic administration of 17-hydroxyprogesterone

caproate (17OHPc).

Search strategy We searched literature databases, trial registries

and references in published articles.

Selection criteria Randomised controlled trials (RCTs) of

progestogens versus control that included women with triplet

pregnancies.

Data collection and analysis Investigators from identified RCTs

collaborated on the protocol and contributed their IPD. The

primary outcome was a composite measure of adverse perinatal

outcome. The secondary outcome was the rate of birth before

32 weeks of gestation. Other pre-specified outcomes included

randomisation-to-delivery interval and rates of birth at <24, <28
and <34 weeks of gestation.

Main results Three RCTs of 17OHPc versus placebo included 232

mothers with triplet pregnancies and their 696 offspring. Risk-of-

bias scores and between-study heterogeneity were low. Baseline

characteristics were comparable between 17OHPc and placebo

groups. The rate of the composite adverse perinatal outcome was

similar among those treated with 17OHPc and those treated with

placebo (34 and 35%, respectively; risk ratio [RR] 0.98, 95%

confidence interval [95% CI] 0.79–1.2). The rate of birth at

<32 weeks was also similar in the two groups (35 and 38%,

respectively; RR 0.92, 95% CI 0.55–1.56). There were no

significant between-group differences in perinatal mortality rate,

randomisation-to-delivery interval, or other specified outcomes.

Conclusion Prophylactic 17OHPc given to mothers with triplet

pregnancies had no significant impact on perinatal outcome or

pregnancy duration.

Keywords 17-Hydroxyprogesterone caproate, multiple gestation,

preterm birth prevention, progestogens, triplet pregnancy.

Tweetable abstract 17-Hydroxyprogesterone caproate had no

significant impact on the outcome or duration of triplet pregnancy.
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Introduction

Triplet pregnancies are at very high risk for preterm birth,

neonatal morbidity and perinatal mortality. In developed

countries, 90–100% of triplets deliver preterm (before

37 weeks of gestation) and 35–50% deliver very preterm

(before 32 weeks).1–6 Triplets are admitted to a neonatal

Protocol registration International Prospective Register of Systematic Reviews (Prospero) # CRD42014010330; www.crd.york.ac.uk/PROSPERO.

682 ª 2015 Royal College of Obstetricians and Gynaecologists

DOI: 10.1111/1471-0528.13779

www.bjog.org
Systematic review

http://www.crd.york.ac.uk/PROSPERO


intensive care unit in 50–90% of cases,4,7–9 compared with

about 24% of twins and 3% of singletons.10 Perinatal death

occurs in 4.5–15% of triplets,4,5,7,9,11–15 compared with

2.0% of twins and 0.45% of singletons.2 Most of the excess

neonatal morbidity and mortality among triplets is directly

attributable to extremely preterm birth.16

Several interventions intended to prevent preterm birth

have been tested in triplet pregnancy. Prophylactic bed

rest17 and prophylactic cervical cerclage18,19 are ineffective.

Prophylactic tocolysis20 results in preterm birth rates simi-

lar to those reported in triplet pregnancy without such

therapy.17,19 Multifetal pregnancy reduction of triplets to

twins, compared with continuation with triplets, may

reduce the rate of extremely preterm birth21 but data are

conflicting as to whether this reduces mortality among the

surviving twins.21,22 Moreover, if the reduced triplet is

counted as a mortality, the mortality rate with multifetal

pregnancy reduction is at least one in three, much higher

than in continuing triplet pregnancies.21,22 Given these

shortcomings, other interventions to prevent preterm birth

in triplet pregnancy are desired.

Progestogens have properties that might help to prevent

preterm birth, including reduced expression of myometrial

gap junctions and contraction-related proteins, reduced pro-

duction of inflammatory cytokines, inhibition of cervical

ripening, and reduced apoptosis in the chorion and decid-

ua.23–25 In singleton pregnancies with high-risk conditions

such as sonographic short cervix or history of previous pre-

term birth, vaginal progesterone or 17-hydroxyprogesterone

caproate (17OHPc), respectively, reduces the rate of preterm

birth.26–28 However, in twin pregnancy, neither vaginal pro-

gesterone nor 17OHPc appears effective, except perhaps in

the select subgroup with short cervix.28,29 In triplet preg-

nancy, two randomised controlled trials (RCTs) showed no

significant benefit of 17OHPc compared with placebo.30,31

One of the trials suggested that 17OHPc may actually

increase the risk of perinatal loss,31 a potential ‘safety signal’

that has been raised in other investigations of 17OHPc.32

Two other RCTs tested 17OHPc33 or vaginal progesterone34

in multiple gestations, including several triplet pregnancies,

but the reports did not show the results of the triplets sepa-

rately.

The goal of the present investigation was to determine

whether prophylactic progestogens are beneficial or harmful

in triplet pregnancy by performing a meta-analysis of the

individual patient data (IPD) from relevant RCTs.

Methods

Identification of studies
We identified trials by searching the Cochrane Central

Register of Controlled Trials (CENTRAL), PubMed, MED-

LINE and ClinicalTrials.gov for published or registered

RCTs including women with triplet pregnancies randomly

allocated to treatment with progestogens (including micro-

nised progesterone and 17OHPc) versus control in the sec-

ond or third trimester with the intention of preventing

preterm birth. We tested various combinations of the

search terms progesterone, hydroxyprogesterone, caproate,

progestogen, progestin, preterm birth, perinatal morbidity,

perinatal outcome, triplets and pregnancy, multiple. We

reviewed the title and abstract information from retrieved

citations and obtained full text citations as needed to deter-

mine relevance. We also reviewed lists of citations in

related articles and review articles.

Our basic inclusion criteria were: controlled trial, triplet

pregnancies included and prophylactic use of progestogen.

We considered inclusion of randomised and quasi-rando-

mised studies, studies comparing progestogen with placebo,

‘no treatment’, or ‘standard care’, and studies that were

blinded (‘masked’) or unblinded (‘open-label’).

An initial search in February 2014 located four poten-

tially eligible trials. Three of these were placebo-controlled

trials of 17OHPc.30,31,33 The fourth was a trial of vaginal

progesterone in 81 women with twin pregnancy and three

with triplet pregnancy.34 Because there were only three par-

ticipants with triplet pregnancies in that trial and because

vaginal progesterone is fundamentally different from

17OHPc,35 we decided to focus on trials using 17OHPc.

The investigators of the three trials identified in the ini-

tial search collaborated on the development of the protocol

and agreed to share their patient-level data. After the pro-

tocol was finalised, a second search for trials was under-

taken in November 2014.

The protocol called for exclusion of a trial for any of these

reasons: investigator(s) decline to provide data; more than

10% attrition or exclusion of women after randomisation;

incomplete reporting of reasons for withdrawals and proto-

col violations; imbalance in drop-outs across groups; incom-

plete reporting of all the study’s pre-specified outcomes;

outcomes of interest not made available for analysis.

Registration, protocol and approval
Before any analysis was undertaken, the protocol was regis-

tered on the International Prospective Register of System-

atic Reviews (Prospero). The full protocol is available on

the Prospero website, www.crd.york.ac.uk/PROSPERO,

#CRD42014010330. The included studies had approval

from their local Institutional Review Boards before the

studies began. De-identified individual case data were used

for the present analysis. The study is reported according to

guidelines of the PRISMA-IPD statement.36

Assessment of bias
Risks of bias for each study were assessed using the risk-of-

bias tool of the Cochrane collaboration,37 including these
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components: sequence generation (i.e. computer-generated

random number, use of random number table or other truly

random process); allocation concealment (i.e. web-based or

telephone central randomisation or consecutively numbered

sealed opaque envelopes); blinding of participants, study

personnel and outcome assessors; incomplete outcome data;

selective outcome reporting; and other sources of bias. Each

item of potential bias was scored as low, high or unclear

based on criteria specified by the Cochrane Handbook.

For each included study, all the elements of potential

bias were scored independently by four of the authors

(CAC, SC, AL, ES), with majority opinion prevailing. A

fifth author (BWJM) was designated to break any ties.

Outcome measures
Outcome measures were specified in advance of any analysis.

The primary outcome was a composite measure of

adverse perinatal outcome, defined as any one or more of

the following: miscarriage (fetal death and/or spontaneous

expulsion at <20 weeks of gestation); fetal death at

≥20 weeks of gestation; neonatal death (death at ≤28 days

of life in an infant born alive at ≥20 weeks of gestation);

respiratory distress syndrome requiring ventilation for

≥24 hours; bronchopulmonary dysplasia; intraventricular

haemorrhage grade 3 or 4; necrotising enterocolitis stage 2

or 3; culture-proven sepsis.

The secondary outcome was the rate of very preterm

birth (<32 weeks of gestation). Other outcomes specified in

advance were: each of the individual component outcomes

of the primary outcome; rates of extremely preterm birth

(<28 weeks of gestation) and early preterm birth

(<34 weeks of gestation); rates of pregnancy loss (birth,

miscarriage, or fetal death) at <24, <28, <32 and <34 weeks

of gestation; and time from randomisation to delivery.

Data collection and synthesis
The investigators of all eligible RCTs provided individual

participant data as either a spreadsheet or as a data file

from a standard statistical package, along with a document

specifying the definitions used. The data collected included

relevant baseline characteristics and outcomes of interest.

Data quality was assessed by comparison of the numbers

published and the data shared by the investigators. In case

of any questions or discrepancies, the principal investigator

was contacted for clarification and corrections were made

if necessary. After all questions were resolved, the data were

combined into a single file for analysis.

Analysis
Our approach to data analysis followed that used in a simi-

lar IPD meta-analysis by our group concerning the effects

of progestogens in twin pregnancy.29 In the present study,

the overall effects of 17OHPc treatment were estimated in

the pooled IPD. Descriptive comparisons between studies

were conducted to assess between-study differences. Miss-

ing data were not an issue,38 so a complete-case analysis

was performed.

The effectiveness of progestogen treatment was estimated

using mixed models for binomial outcomes with a log link,

thus resulting in risk ratios (RR) with 95% confidence

interval (95% CI). A random intercept (to account for dif-

ferences in prevalence between studies) and a random slope

(to account for differences in treatment effect between

studies) were included in these models. In the analysis on

newborn level, we incorporated a compound symmetric

residual error variance to account for the non-indepen-

dence of neonates from one mother.39 When convergence

problems occurred due to low numbers in any of the stud-

ies, a fixed slope and/or intercept was used instead of a

random slope and/or intercept.

Time-to-delivery analysis was performed with Kaplan–
Meier and Cox proportional hazards regression analysis.

This analysis was stratified by study to account for depen-

dency between data originating from the same study.40

Heterogeneity across trials was assessed using the I2 mea-

sure, with values interpreted as follows: 0% indicates no

observed heterogeneity; 25, 50 and 75% indicate low, mod-

erate and high heterogeneity, respectively.41 A Number-

Needed-to-Treat calculation was planned for associations

found to be statistically significant.

Pre-specified subgroup analyses of the effect of 17OHPc on

the primary outcome were conducted in the following sub-

groups: women with a cervical length <30th centile versus

≥30th centile (in studies where transvaginal cervical length

measurement was specified in the protocol); women with ver-

sus without a previous spontaneous preterm birth at

<37 weeks; women with body mass index <25 kg/m2 versus

≥25 kg/m2); and women of various race/ethnicity groups.

Additional subgroup analyses, not pre-specified by the proto-

col, compared subgroups based on chorionicity (monochori-

onic, dichorionic, trichorionic) and based on usage of

assisted reproductive techniques. Subgroup effects were inves-

tigated by adding an interaction term between the subgroup-

ing variable and treatment group in the regression model.

Statistical analyses were performed using R software, version

3.0.1 (The R Foundation for Statistical Computing, 2012).

Results

Study selection is summarised in the flow diagram (see

Supplementary material, Figure S1). The updated search

for trials in November 2014 yielded 620 records (452

unique records), of which four met our inclusion criteria,

with no new trials identified in the updated search. The

Supplementary material (Table S1) gives a brief synopsis of

the four studies. Three trials tested 17OHPc versus
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placebo30,31,33 in a total of 232 women and one tested

vaginal progesterone versus placebo in three women with

triplet pregnancies.34 As no additional trials testing vaginal

progesterone in triplets were found in the updated search,

we affirmed our preliminary decision to exclude the latter

trial from the meta-analysis.

Data sets were obtained from the three remaining stud-

ies. Regarding the planned subgroup analysis with stratifi-

cation by cervical length, one of the trials measured

cervical length per protocol at the time of randomisation

or the next visit,33 another measured cervical length per

protocol at 24–26 weeks of gestation,31 and the third trial

did not provide cervical length data.30 Otherwise, the data

available from all three trials were comparable.

Risks of bias were scored as Low for all three studies, as

summarised in the Supplementary material (Figure S2).

Baseline characteristics of the subjects at the time of

enrolment were comparable between studies (Table 1).

There were no significant differences between those

allocated to 17OHPc versus those allocated to placebo

regarding maternal demographics, gestational age, or other

baseline characteristics.

The primary outcome (composite adverse perinatal out-

come) occurred with similar frequency in those treated

with 17OHPc and those treated with placebo (RR 0.98,

95% CI 0.79–1.2, P = 0.77), as summarised in Table 2.

There were no significant differences in any of the individ-

ual components of the primary outcome or in other seri-

ous neonatal complications.

The secondary outcome (birth at <32 weeks of gestation)

also occurred with similar frequency in the two groups (35

and 38%, respectively; RR 0.92, 95% CI 0.55–1.56), as

shown in Table 3. There were no significant differences in

the rates of preterm birth or pregnancy loss (birth, miscar-

riage, or fetal death) before various gestational age mile-

stones (24, 28, 32, 34 weeks).

Kaplan–Meier survival curves of the two groups are

shown in Figure 1. The median time from randomisation

Table 1. Baseline characteristics of the mothers

Trial Treatment Group, pooled*

NICHD-MFMU30

(n = 134)

Obstetrix31

(n = 81)

AMPHIA33 (n = 17) 17-hydroxyprogesterone

caproate (n = 136)

Placebo (n = 96)

Maternal

age, years

31.0 � 5.1 33.4 � 5.1 32.8 � 5.3 32.0 � 5.4 32.0 � 5.0

Body mass

index, kg/m2

24.6

(22.1–29.4)

24.2

(21.1–27.4)

23.7

(21.2–25.5)

23.9 (21.4–28.2) 25.1 (22.1–28.9)

Nulliparous 71 (53) 56 (69) 9 (53) 76 (56) 49 (51)

Gestational

age (weeks)

19.0 � 1.3 19.9 � 2.3 16.5 � 1.5 19.1 � 2.0 19.1 � 1.9

Race

White 110 (82) 56 (69) 14 (82) 102 (75) 78 (81)

Black 11 (8) 3 (4) 1 (6) 9 (7) 6 (6)

Asian 2 (1) 5 (6) 1 (6) 7 (5) 1 (1)

Other 11 (8) 17 (21) 1 (6) 18 (13) 11 (11)

Smoking 6 (4) 0 2 (12) 2 (1) 6 (6)

Alcohol 6 (4) 30 (37)** 0 20 (15) 16 (17)

ART

conception

95 (71) 71 (91) 10 (59) 107 (79) 69 (73)

Prior

preterm birth

7 (5) 14 (17) 1 (6) 10 (7) 12 (12)

Chorionicity

Trichorionic 96 (81) 81 (100) 11 (65) 112 (85) 76 (89)

Dichorionic 16 (14) 0 (0) 5 (29) 12 (9) 9 (11)

Monochorionic 6 (5) 0 (0) 1 (6) 7 (5) 0 (0)

ART, assisted reproduction techniques; RCT, randomised clinical trial; NICHD-MFMU,, Eunice Kennedy Shriver National Institute of Child Health

and Human Development, Materanl-Fetal Medicine Units Network; AMPHIA, 17-a hydroxyprogesterone caproate in Multiple pregnancies to

Prevent Handicapped InfAnts.

Data are mean � SD, median (interquartile range), or n (%).

*No significant differences between 17-hydroxyprogesterone caproate and placebo (P > 0.05 for all comparisons). Imbalance in numbers is due to

2:1 randomisation ratio in one of the trials.

**All cases of alcohol use were reported as ‘rare’ in this trial.
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to delivery was similar in those receiving 17OHPc (me-

dian 97 days, interquartile range 79–109 days) and those

receiving placebo (median 95 days, interquartile range

78–106 days, hazard ratio 0.96, 95% CI 0.72–1.3,
P = 0.78).

Subgroup analyses on the rate of the primary outcome

are summarised in the Supplementary material (Table S2).

There was no significant interaction between treatment

allocation and any of the subgroups.

Discussion

Principal finding
The principal finding of this study is that prophylactic

17OHPc given to mothers with triplet pregnancies had no

significant impact on perinatal outcome or pregnancy

duration. To our knowledge, this is the first meta-analysis

concerning the effect of progestogens in triplet pregnan-

cies.

Table 2. Perinatal outcomes

17-hydroxyprogesterone

caproate, n = 408

Placebo, n = 288 i2 Risk ratio (95% CI) P value

Composite adverse perinatal outcome* 140/408 (34) 101/288 (35) 0% 0.98 (0.79–1.2) 0.79

Perinatal death** 25/408 (6.1) 14/288 (4.9) 72% 1.3 (0.37–4.2)*** 0.71

Miscarriage <20 weeks 3 (0.7) 4 (1.3)

Fetal death ≥20 weeks 3 (0.7) 6 (2.1)

Neonatal death ≥20 weeks 19 (4.7) 4 (1.3)

Respiratory distress syndrome 115/395 (29) 83/278 (30) 44% 0.99 (0.65–1.5) 0.93

Bronchopulmonary dysplasia 26/392 (6.6) 28/278 (10) 0 0.68 (0.38–1.2) 0.11

Intraventricular haemorrhage (grade 3 or 4) 6/391 (1.5) 7/278 (2.5) 0 0.37 (0.089–1.5)*** 0.17

Necrotising enterocolitis (stage 2 or 3) 10/394 (2.5) 8/278 (2.9) 23% 0.94 (0.31–2.8)*** 0.91

Neonatal sepsis, culture-proven 12/394 (3.1) 8/278 (2.9) 21% 0.99 (0.24–4.0) 0.97

Outcomes not included in the composite

Periventricular leukomalacia 0/376 (0) 1/264 (0.4) NC NC NC

Retinopathy of prematurity 5/247 (2.0) 7/193 (3.6) 0 0.56 (0.18–1.7)*** 0.32

NC, not calculated due to 0 outcomes in some studies.

*Composite adverse perinatal outcome defined as perinatal death, respiratory distress syndrome, bronchopulmonary dysplasia and/or

intraventricular haemorrhage grade 3 or 4, necrotising enterocolitis, or culture-proven neonatal sepsis.

**Perinatal death defined as miscarriage at <20 weeks, fetal death ≥20 weeks, or neonatal death ≥20 weeks. Numbers appear not to reconcile

with primary literature because Combs et al.31 reported nine neonates born at 200/7 to 236/7 weeks as ‘midtrimester pregnancy loss’ whereas the

definitions used here classify eight of those as neonatal deaths and one as a fetal death.

***Random slope and/or intercept component removed from the analytical model due to convergence issues.

Table 3. Rates of preterm birth or pregnancy loss at various gestational ages

17-hydroxyprogesterone

caproate, n = 136

Placebo, n = 96 i2 (%) Risk ratio (95% CI) P value

Birth <34 weeks 86 (63) 64 (67) 4 0.95 (0.78–1.2) 0.59

Birth <32 weeks 48 (35) 36 (38) 63 0.92 (0.55–1.56) 0.77

Birth <28 weeks 15 (11) 12 (12) 0 0.88 (0.43–1.8) 0.73

Birth <24 weeks 4 (3) 2 (2) 3 1.4 (0.26–7.6)** 0.69

Pregnancy loss <34 weeks* 86 (63) 65 (68) 36 0.93 (0.68–1.3) 0.68

Pregnancy loss <32 weeks* 49 (36) 37 (39) 65 0.91 (0.53–1.6) 0.74

Pregnancy loss <28 weeks* 16 (12) 13 (14) 24 0.87 (0.44–1.7) 0.69

Pregnancy loss <24 weeks* 5 (4) 3 (3) 34 1.1 (0.29–4.8)** 0.82

Data expressed as n (%).

*Pregnancy loss defined as miscarriage, fetal death, or early preterm birth before the given gestational age.

**Due to low numbers, analysis is a log-binomial model combining all data rather than random effects model accounting for the origin of data

from individual studies.
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Strengths of the study
One strength of the study is the moderately large number

of triplets (696 total) included in the primary efficacy anal-

ysis of adverse perinatal outcome. The meta-analysis has

greater statistical power than any of the individual studies

to detect between-group differences, allowing us to con-

clude that 17OHPc did not improve the perinatal outcome

of triplet pregnancy. Similarly, for the analysis of interval

from randomisation-to-delivery, the hazard ratio of 0.96

with a narrow 95% CI (0.72–1.3) allows us to conclude

that 17OHPc did not prolong triplet pregnancy.

Meta-analysis of individual patient-level data offers sev-

eral advantages over meta-analysis of aggregated data from

published reports. First, IPD meta-analysis allows the speci-

fication of unified outcomes and subgroups even if they

were defined differently or not presented at all in the

included trials. Second, it allows for standardisation of

inclusion/exclusion criteria and analysis across studies,

independent of bias that may arise through selective report-

ing.42 Third, IPD meta-analysis allows for exploration of

differential treatment effects in relevant subgroups (i.e.

treatment covariate interactions);43 as it includes more

detail than aggregated data, it has greater statistical power

to carry out informative subgroup analyses.44 Fourth, it

allows time-to-event analysis whereas aggregated data only

allows a pooled estimate of treatment effects at specified

cut-points, e.g. delivery before 28, 32, or 34 weeks of gesta-

tion; this may be important because small differences in

time-to-delivery attributable to progestogens may have

been missed in the individual trials owing to relatively

small sample size.

Limitations of the study
The analysis of the effect of 17OHPc on perinatal mortality

has low statistical power owing to the small number of

deaths. Though we no found significant effect (RR 1.3,

95% CI 0.37–4.2), we estimate post hoc that 696 subjects

yields a power of only 10% to find a significant difference

at P < 0.05 in the observed mortality rates (6.1 versus

4.9%). Hence, we cannot draw definitive conclusions about

the safety of 17OHPc in triplet pregnancy.

Similarly, power to detect differences between the vari-

ous subgroups was limited, owing to the small numbers of

subjects in some of the subgroups. This was especially true

for the subgroups based on cervical length because the pro-

tocol of the largest trial did not include cervical length

measurement and the other trial protocols differed in the

timing of the measurement.

Another limitation is that all three of the included stud-

ies tested only a single dose of 17OHPc, namely 250 mg

weekly. But in the absence of any evidence of efficacy we

do not recommend using higher doses.

Another limitation is that we did not have data regard-

ing use of progestogens in early pregnancy. The majority of

the pregnancies were conceived by assisted reproductive

techniques, which often involve progestogen supplementa-

tion in the first trimester. The two largest trials excluded

women with a plan to use non-study progestogens after

16 weeks30 or any pre-enrolment use of progestogens after

15 weeks of gestation.31 But we cannot exclude the possi-

bility that residual progestogen from first-trimester usage

may have influenced the results. However, this seems unli-

kely in light of the lack of a significant interaction between

assisted reproductive techniques and treatment-group (see

Supplementary material, Table S2).

Interpretation (in light of other evidence)
In 2003, two studies were published showing that progesto-

gens reduced the rate of preterm birth in women with single-

ton pregnancies at high risk. One study used 17OHPc in

women with a history of previous preterm birth27 and the

other used vaginal progesterone in women with various risk

factors, including previous preterm birth in 93% of them.26

Since that time, there have been eight RCTs testing vaginal

progesterone34,45–51 and eight RCTs testing 17OHPc30,31,33,52–

56 in women with multiple gestations. None of the 16 individ-

ual trials showed benefit of progestogens in reducing early

preterm birth. Our recent IPD meta-analysis of trials in twin

pregnancies found that neither vaginal progesterone nor

17OHPc reduced the rate of preterm birth in unselected

women.29 Subgroup analysis suggested a possible benefit of

vaginal progesterone, but not 17OHPc, in reducing perinatal

morbidity and early preterm birth in the subgroup of twin

pregnancies with a sonographically short cervix.28,29 This

Figure 1. Kaplan–Meier curves for time from randomisation to delivery.

P = 0.88, log-rank test; 17OHPc, 17-hydroxyprogesterone caproate.

687ª 2015 Royal College of Obstetricians and Gynaecologists

17OHPc in triplets



result is similar to findings with singleton pregnancies with a

short cervix, where vaginal progesterone, but not 17OHPc,

appears to reduce the risk of preterm birth.28,57

We do not know why prophylactic 17OHPc is effective

in singleton pregnancies with previous preterm birth27 but

not in multiple gestations. The pharmacokinetics of the

drug differ between singleton58 and multiple59 gestations,

the half-life averaging 16 � 6 days versus 10 � 4 days,

respectively. A shorter half-life might be expected to yield

lower serum levels in multiple gestation. In singleton preg-

nancy, the risk of recurrent preterm birth is higher with

lower serum levels of 17OHPc,60 but paradoxically, in twin

pregnancy, the risk of preterm birth is lower with lower

serum levels.61 Hence, pharmacokinetics do not entirely

explain the failure of 17OHPc to prevent preterm birth in

multiple gestations. It seems likely that the factors that trig-

ger parturition in multiple gestations (such as uterine dis-

tension or fetal signalling) are simply different from those

triggering recurrent preterm birth in singletons (such as

inflammation or maternal factors) and such factors may

not be responsive to prophylactic progestogen treatment.

Regardless of the reason for the failure, the results of all

the studies to date point to the consistent conclusion that

prophylactic progestogens are ineffective in unselected

women with multiple gestation.

Conclusions

We found no evidence that prophylactic 17OHPc given to

mothers with triplet pregnancy had a significant impact on

perinatal outcome or pregnancy duration. Given potential

safety concerns32,62 and the lack of any evidence of efficacy,

17OHPc should not be used in triplet pregnancy except in

controlled clinical trials. Vaginal progesterone has not been

adequately studied in triplet pregnancy. For planning possible

future trials, it appears unlikely that 17OHPc would be effec-

tive. Extrapolating from experience with twin pregnancy,28,29

a trial of vaginal progesterone for triplet pregnancy compli-

cated by a sonographic short cervix may be warranted.
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