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Mode of birth

Review question
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What is the optimal mode of birth to improve outcomes for mothers and babies in twin and
triplet pregnancy?

Btroduction
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In otherwise uncomplicated twin pregnancies at term where the presentation of the first twin
is cephalic, the risk of perinatal morbidity and mortality is increased for the second twin.

NICE guideline CG129 did not include recommendations on intrapartum care because this
area was not included in the original scope. Existing NICE guidelines Intrapartum care for
healthy women and babies (CG190), Inducing labour (CG70) and Preterm labour and birth
(NG25) do not make specific recommendations for twin and triplet pregnancy. The NICE
guideline on Caesarean Section makes (CG132) two clinical recommendations relating to
twin and triplet preghancy from reviews conducted in 2004.

The aim of this review is to compare the effectiveness of planned caesarean section
compared with planned vaginal birth to optimise maternal and neonatal outcomes in twin and
triplet births. This information can be used to address the uncertainty around the mode of
birth in these pregnancies and to enhance woman- and family-centred decision-making.

1&ummary of the protocol

19
20
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Please see Table 1 for a summary of the Population, Intervention, Comparison and Outcome
(PICO) characteristics of this review.

Table 1: Summary of the protocol (PICO table)
All women confirmed as having a twin or triplet pregnancy by the
11-13-week ultrasound scan and carried to 224 weeks of
pregnancy with all fetuses confirmed alive
Setting: hospital
Planned caesarean section
Planned vaginal birth
Critical
For the woman:
e mortality
For the baby:

e perinatal or neonatal mortality (excluding mortality due to lethal
fetal anomalies)

e disability in childhood (neurodevelopmental: cerebral palsy,
brain injury, nerve palsy; learning disability or cognitive
impairment)

Important:
For the woman:

e maternal morbidity (for example, septicaemia/sepsis, organ
failure (liver, renal, respiratory), uterine rupture, hysterectomy,
postpartum haemorrhage (>1000ml), long-term consequences
(urinary and fecal incontinence, pelvic organ prolapse)

e actual mode of birth

e composite outcome

For the baby:

5
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e neonatal morbidity (for example, seizures, birth trauma
(fractures), respiratory distress syndrome, bronchopulmonary
dysplasia, intraventricular haemorrhage, periventricular
leukomalacia, necrotising enterocolitis, neonatal
encephalopathy or birth asphyxia or severe hypoxic- ischaemic
encephalopathy — grade 2&3)

e composite outcome

For full details see review protocol in appendix A.

Blethods and process

= O OO ~No orh

R

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual 2014. Methods specific to this review question are
described in the review protocol in appendix A and for a full description of the methods see
supplementary document C.

Declaration of interests were recorded according to NICE’s 2014 conflicts of interest policy
from March 2017 until March 2018. From April 2018 onwards they were recorded according
to NICE’s 2018 conflicts of interest policy. Those interests declared until April 2018 were
reclassified according to NICE’s 2018 conflicts of interest policy (see Interests Register).
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One Cochrane review by Hofmeyr 2015 which includes 2 randomised controlled trials (RCTS)
(Barrett 2013; Rabinovici 1987), 2 follow-up reports of the Barrett 2013 RCT (Asztalos 2016;
Hutton 2015) regarding twin pregnancy. Apart from the follow-up reports of the Barett 2013
RCT, no further RCTs were identified that were published after the search cut-off date of
Hofmeyr 2015 for twin pregnancy. Where information relevant to the evidence review
protocol was not reported in the Cochrane review, data from the original studies by Barret
2013 and Rabinovici 1987 were extracted.

Three retrospective cohort studies (Lappen 2016; Mol 2018; Peress 2018) concerning triplet
pregnancy were included in this review.

The included studies are summarised in Table 2.

Evidence was identified for the majority of maternal and neonatal outcomes in twin
pregnancy except for the maternal morbidities of organ failure (liver, renal, respiratory),
uterine rupture, pelvic organ prolapse and the neonatal morbidities of brain injury,
bronchopulmonary dysplasia and birth asphyxia.

Evidence was identified for the maternal outcomes of actual mode of birth, peripartum
hysterectomy and postpartum haemorrhage, and for the neonatal outcomes of perinatal
mortality, neonatal morbidity, respiratory distress syndrome, intraventricular haemorrhage
(grade 3/4), necrotising enterocolitis, and neonatal asphyxia in triplet pregnancy. No
evidence was identified for the maternal mortality, maternal morbidity outcomes of
septicaemia/sepsis, organ failure (liver, renal, respiratory), uterine rupture, long-term
consequences (urinary and fecal incontinence, pelvic organ prolapse) and for neonatal
outcome such as disability in childhood.

Composite maternal and neonatal outcomes for twins and triplets were added post hoc
because they were mainly related to ‘serious neonatal morbidity’ which was prioritised as a
critical outcome for decision making.
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1 The clinical studies included in this evidence review are summarised in Table 2.

2 See also the literature search strategy in appendix B, study selection flow chart in appendix
3 C, study evidence tables in appendix D and GRADE profiles in appendix F.

Bxcluded studies

5 Studies not included in this review with reasons for their exclusions are listed in appendix K.

summary of clinical studies included in the evidence review

7 Table 2 provides a brief summary of the included study.

8 Table 2: Summary of included studies for twin and triplet pregnancy

Intervention/

Study Population Comparison Outcomes Comments
Asztalos See Barrett See Barrett For the baby at 2-year follow-  2-year follow-up of
2016 2013 2013 up: the Barrett 2013
e neonatal mortality Eglr—orgtl-:-at:gpt)omenta
RCT N=4,603 e serious morbidity: Hrodev
children L oo I outcomes
N=2,323 o necrotising enterocolitis
_ women o cystic periventricular
25 countries leukomalacia
(Alrllcsltligllgg o neurodevelopmental delay
. ' o cerebral palsy
USA, o cognitive delay
Europe) o birth trauma
Hofmeyr Barrett Barrett 2013  Barrett 2013 Barrett 2013
2015 2013 and For the woman up to 28 days Presentation at birth
Rabinovici postpartum: (n/total n)
(Barrett 2013, N=2,804 1987 e mortality o
RCT, ) women e serious maternal morbidity: Both tV.V'”S n
25 countries  With twin Planned CS cephalic
(including pregnancy  versus © haemorrhagg presentation:
Australia, planned VB o sepsis (confirmed by blood ¢ pjanned vB
Canada, ST culture) (n=1393):
USA, with atwin  Barrett 2013 o hysterectomy 845/1393 (60.7%)
Euro_pe);_ _ pregnancy  glective o actual mode of birth e CS (n=1393):
Rabinovici between 32 ;¢ by e composite mortality or 798/1391 (57.4%)
1987, RCT,  weeks 0 means of CS serious morbidity
i) CEYS &t (for women First twin in
38 weeks 6 i the cephalic
days of For the baby up to 28 days _
i planned CS) et pirth: presentation and
gestation. —or labour . second twin in non-
induction (for ® mortality cephalic
First twin women inthe e birth trauma: presentation:
Washlnllthe pIar)neIdb_ " o long-bone/ other fracture e planned VB:
cephalic vaginal bir i
prgsentatio grc?up) was ® intracerebral haemorrhage 507/1393 (36.4%)
n and both  planned e 22 seizures within 72 hrs * CS;542/1391
fetuses between 37 after birth (39%)
were alive  weeks 5 e necrotising enterocolitis _ o
with an days and 38 . . icul First twin in non-
estimated weeks 6 o e perlvgntncu ar cephalic
weight days of leukomalacia presentation and
between gestation second twin in

7
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Intervention/

Study Population Comparison Outcomes Comments
1,500 g e respiratory distress cephalic or non-
and 4,000 syndrome cephalic
9 e neonatal sepsis within 72~ Presentation:
gonnf‘:ggﬁg hrs of age (] pIanned VB:

0
01}/ e intraventricular GRS
ultrasonogr haemorrhage (Grade 1 or ~ * 055051/1391
aphy within 2) C)
7 days e composite of fetal/neonatal -
before mortality or serious Rabinovici 1987
randomisati morbidity Women were either
on induced or had a

_ o Rabinovici 1987 spontaneous
W For the woman: labour
_ e mortalit

N=60 s ) Presentation at
women e actual mode of birth birth (n/total
with twin irth (n/total n)
pregnancy

Hutton 2015 See Barrett

(3-month 2013

follow-up to

Barrett 2013) N=2.570
women

RCT with twin
pregnhancy

25 countries

(including

Australia,

Canada,

USA,

Europe)

Lappen 2016 N=80
women

Twin and triplet pregnancy:

See Barrett
2013

Planned CS
Vversus

For the baby:
o mortality
e birth trauma (not defined)

e neonatal encephalopathy
(not defined)

e nerve palsy (including
brachial plexus injury)

e intracerebral haemorrhage

e intraventricular
haemorrhage (Grade 3 or
4)

For the woman at 3-
month follow-up:
¢ long-term consequences:

o problematic urinary
/faecal incontinence

For the baby at 3-months
follow-up:

e mortality

For the woman:
e actual mode of birth

8

The first fetus in
vertex presentation
and the second
twin in breech
presentation/
transverse lie

Vertex —breech
presentation:

¢ planned VB:
21/33 (39%)

e CS: 18/27
(66.7%)

Vertex transverse
presentation:

¢ planned VB:
12/33 (39%)

e CS: 9/27 (33%)

Study includes one
singleton pregnancy

Study data
originated from a

evidence review for mode of birth DRAFT (March 2019)
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Intervention/
Study Population Comparison Outcomes Comments
Retrospective Wwith triplet  attempted e peripartum hysterectomy large multicentre
cohort study pregnancy, VB cohort of women
MR For the baby postpartum: G tnpleF
neonates _ pregnancies
e neonatal asphyxia
USA
Mol 2018 N=386 Planned CS  For the woman: Study data
women versus e actual mode of birth originated from a
Retrospective with triplet  planned VB retrospective
cohort pregnancy, national cohort
N=1,158 For the baby: registered in the
h neonates e intrapartum/neonatal Netherlands
eh | mortality up to 28 days Perinatal Registry
Netherlands after birth which covers
1 0
e intrapartum/neonatal §$g{|ot))(ilrrphast?rl1ytﬁgb
mortality up to 28 days Netherlands
after birth:
o first baby
o second baby
o third baby
e composite of adverse
neonatal morbidity
outcomes
e composite of adverse
neonatal morbidity
outcomes:
o first baby
o second baby
o third baby
e intrapartum/neonatal
mortality up to 28 days
after birth or composite of
adverse neonatal morbidity
outcomes
Peress 2018 N=83 Planned CS For the woman:
W%T’?'nl . viersusd _—_— actual mode of birth
Retrospective Wt triplet — planne ;
e pregnancy, e peripartum hysterectomy
N=249 e postpartum haemorrhage
neonates (not defined)
USA

For the baby:

e respiratory distress
syndrome

e intraventricular
haemorrhage (grade 3/4)

e necrotising enterocolitis

e composite of adverse
neonatal morbidity
outcomes

1 cCs: caesarean section; RCT: randomised controlled trial; VB: vaginal birth

3 See appendix D for the full evidence tables.
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Quality assessment of clinical studies included in the evidence review

2 See appendix F for the full GRADE tables.
Bconomic evidence

Kcluded studies

5 A systematic review of the economic literature was conducted but no economic studies were
6 identified which were applicable to this review question.

7 See the appendix B for the economic search strategy and appendix G for the economic
8 evidence selection flow chart for further information.

Bxcluded studies

10 No full-text copies of articles were requested for this review and so there is no excluded
11 studies list.

13ummary of studies included in the economic evidence review

13 No economic studies were identified which were applicable to this review question.

1BEconomic model

15 No economic modelling was undertaken for this review because the committee agreed that
16 other topics were higher priorities for economic evaluation. The committee considered that
17 maternal choice was likely to be important in framing guideline recommendations and that if
18 the clinical evidence demonstrated a clear benefit of a particular mode of birth then the cost
19 effectiveness was likely to be self-evident without the need for a formal analysis.

20 In order to assist committee discussion, resource use and unit cost data relating to twin and
21 triplet pregnancies were considered (see Appendix J).

2Bvidence statements

23 Comparison: planned caesarean section versus planned vaginal birth for women with
24 twin or triplet pregnancy

25 Outcomes for the woman
26 Twin pregnancy

27 Mortality (follow-up 28 days in 1 study)

28 Very low quality evidence from 2 RCTs in women with twin pregnancy (N=2,844) showed no
29 clinically important difference in the number of deaths at the 28-day follow-up between
30 women who had planned caesarean section or planned vaginal birth.

31 Haemorrhage (blood loss 21500 ml, follow-up 28 days)

32 Low quality evidence from 1 RCT in women with twin pregnancy (N=2,782) showed no
33 clinically important difference in the occurrence of haemorrhage at the 28-day follow-up
34 between women who had planned caesarean section or planned vaginal birth.

35 Sepsis (follow-up 28 days)
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Moderate quality evidence from 1 RCT in women with twin pregnancy (N=2,782) showed no
clinically important difference in the occurrence of sepsis at the 28-day follow-up between
women who had planned caesarean section or planned vaginal birth.

Hysterectomy (follow-up 28 days)

Low quality evidence from 1 RCT in women with twin pregnancy (N=2,782) showed no
clinically important difference in the number of hysterectomies at the 28-day follow-up
between women who had planned caesarean section or planned vaginal birth.

Problematic urinary incontinence (follow-up 3 months)

Moderate quality evidence from 1 RCT in women with twin pregnancy (N=2,570) showed no
clinically important difference in the occurrence of problematic urinary incontinence at the 3-
mont follow-up between women who had planned caesarean section or planned vaginal
birth.

Problematic faecal incontinence (follow-up 3 months)

Low quality evidence from 1 RCT in women with twin pregnancy (N=2,570) showed no
clinically important difference in the occurrence of problematic faecal incontinence at the 3-
mont follow-up between women who had planned caesarean section or planned vaginal
birth.

Actual mode of birth - caesarean section for both twins

Low quality evidence from 2 RCTs in women with twin pregnancy (N=2,845) showed a
clinically important difference in the number of the actual mode of birth, that is caesarean
section for both twins, between women who had planned caesarean section or planned
vaginal birth. One thousand two hundred seventy nine out of 1,419 (90%) women who were
planned for caesarean section gave birth via caesarean section.

Actual mode of birth - vaginal and caesarean section

High quality evidence from 1 RCT in women with twin pregnancy (N=2,785) showed a
clinically important difference in the number of the actual mode of birth, that is vaginal and
caesarean section, between women who had planned caesarean section or planned vaginal
birth. Fifty nine out of 1,393 (4.2%) women who were planned for vaginal birth had a
combined vaginal-caesarean section birth (that is 1 twin born vaginally and the other twin via
caesarean section). Eleven out of 1,393 (0.8%) women who were planned for caesarean
section had a combined vaginal-caesarean section birth.

Actual mode of birth - vaginal for both twins

Low quality evidence from 2 RCTs in women with twin pregnancy (N=2,845) showed a
clinically important difference in the number of the actual mode of birth, that is vaginal birth
for both twins, between women who had planned caesarean section or planned vaginal birth.
Eight hundred and fourteen out of 1,426 women (57%) who were planned for vaginal birth
gave birth vaginally.

Composite of mortality or serious morbidity (follow-up 28 days)

Moderate quality evidence from 1 RCT in women with twin pregnancy (N=2,784) showed no
clinically important difference in the incidence of composite outcome of mortality or serious
morbidity between women who had planned caesarean section or planned vaginal birth.

Triplet pregnancy

Peripartum hysterectomy

11
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Very low quality evidence from 1 observational study in women with triplet pregnancy (N=80)
showed no clinically important difference in the incidence of peripartum hysterectomy events
between women who had planned caesarean section or planned vaginal birth. Very low
quality evidence from another observational study in women with triplet pregnancy (N=83)
showed no clinically important difference in the incidence of peripartum hysterectomy events
between women who had planned caesarean section or planned vaginal birth.

Postpartum haemorrhage (not defined)

Very low quality evidence from 1 observational study in women with triplet pregnancy (N=83)
showed no clinically important difference in the incidence of postpartum haemorrhage events
between women who had planned caesarean section or planned vaginal birth.

Actual mode of birth

Low quality evidence from 1 observational study in women with triplet pregnancy (whole
cohort N=80) showed a clinically important difference in the number of the actual mode of
birth between women who had planned caesarean section or planned vaginal birth. Four out
of 24 women (17%) who were planned for vaginal birth gave birth vaginally.

Low quality evidence from the same observational study in women with triplet pregnancy
(N=47) showed a clinically important difference in the number of the actual mode of birth
between women who had planned caesarean section or planned vaginal birth and whose
babies were born at 234 weeks and who were induced or augmented. Four out of 18 women
(22%) who were planned for vaginal birth gave birth vaginally.

Very low quality evidence from another observational study in women with triplet pregnancy
(N=386) showed a clinically important difference in the number of the actual mode of birth
between women who had planned caesarean section or planned vaginal birth. Seventy three
out of 167 women (44%) who were planned for vaginal birth gave birth vaginally.

Very low quality evidence from 1 observational study in women with triplet pregnancy (N=83)
showed a clinically important difference in the number of the actual mode of birth between
women who had planned caesarean section or planned vaginal birth. Twelve out of 21
women (57%) who were planned for vaginal birth gave birth vaginally.

Outcomes for the baby
Twin pregnancy

Fetal mortality (before onset of labour/during birth)

Low quality evidence from 1 RCT in women with twin pregnancy (N=5,565) showed no
clinically important difference in the number of fetal deaths before onset of labour or during
birth between women who had planned caesarean section or planned vaginal birth.

Neonatal mortality (follow-up 28 days in 1 study)

Very low quality evidence from 2 RCTs in women with twin pregnancy (N=5,685) showed no
clinically important difference in the number of neonatal deaths at the 28-day follow-up
between women who had planned caesarean section or planned vaginal birth.

Neonatal mortality (2-year follow-up)

Very low quality evidence from 1 RCT in women with twin pregnancy (N=4,603) showed no
clinically important difference in the number of neonatal deaths at the 2-year follow-up
between women who had planned caesarean section or planned vaginal birth.

Neurodevelopmental delay (2-year follow-up)

12
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Low quality evidence from 1 RCT in women with twin pregnancy (N=4,545) showed no
clinically important difference in the number of infants with neurodevelopmental delay at the
2-year follow-up between women who had planned caesarean section or planned vaginal
birth.

Cerebral palsy (2-year follow-up)

Very low quality evidence from 1 RCT in women with twin pregnancy (N=4,545) showed no
clinically important difference in the number of infants with cerebral palsy at the 2-year follow-
up between women who had planned caesarean section caesarean section caesarean
section or planned vaginal birth.

Motor delay (2-year follow-up)

Low quality evidence from 1 RCT in women with twin pregnancy (N=4,545) showed no
clinically important difference in the number of infants with motor delay at the 2-year follow-
up between women who had planned CS or planned vaginal birth.

Cognitive delay (2-year follow-up)

Low quality evidence from 1 RCT in women with twin pregnancy (N=4,543) showed no
clinically important difference in the number of infants with cognitive delay at the 2-year
follow-up between women who had planned caesarean section or planned vaginal birth.

Nerve palsy (including brachial plexus injury, follow-up 28 days)

Very low quality evidence from 1 RCT in women with twin pregnancy (N=120) showed no
clinically important difference in the number of infants with nerve palsy between women who
had planned caesarean section or planned vaginal birth.

Birth trauma: long-bone fracture present at 72 hours of age or at discharge from hospital
(follow-up 28 days)

Moderate quality evidence from 1 RCT in women with twin pregnancy (N=5,524) showed no
clinically important difference in the number of infants with long-bone fracture present at 72
hours of age or at discharge from hospital between women who had planned caesarean
section or planned vaginal birth.

Birth trauma: other bone fracture present at 72 hours of age or at discharge from hospital
(follow-up 28 days)

Low quality evidence from 1 RCT in women with twin pregnancy (N=5,524) showed no
clinically important difference in the number of infants with other bone fracture present at 72
hours of age or at discharge from hospital between women who had planned caesarean
section or planned vaginal birth.

Birth trauma (not defined)

Very low quality evidence from 1 RCT in women with twin pregnancy (N=120) showed no
clinically important difference in the number of infants with birth trauma between women who
had planned caesarean section or planned vaginal birth.

Birth trauma (not defined, 2-year follow-up)

Very low quality evidence from 1 RCT in women with twin pregnancy (N=4,562) showed no
clinically important difference in the number of infants with birth trauma at the 2-year follow-
up between women who had planned caesarean section or planned vaginal birth.

22 seizures within 72 hr after birth
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Low quality evidence from 1 RCT in women with twin pregnancy (N=5,524) showed no
clinically important difference in the number of infants with 22 seizures within 72 hr after birth
between women who had planned caesarean section or planned vaginal birth.

Intraventricular haemorrhage (Grade 1 or 2, follow-up 28 days)

Moderate quality evidence from 1 RCT in women with twin pregnancy (N=5,524) showed a
clinically important beneficial effect in women who had planned caesarean section compared
with planned vaginal birth in the number of infants with intraventricular haemorrhage (Grade
1 or 2) at the 28-day follow-up.

Intraventricular haemorrhage (Grade 3 or 4)

Very low quality evidence from 1 RCT in women with twin pregnancy (N=120) showed no
clinically important difference in the number of infants with intraventricular haemorrhage
(grade 3 or 4) between women who had planned caesarean section or planned vaginal birth.

Cystic periventricular leukomalacia (follow-up 28 days)

Low quality evidence from 1 RCT in women with twin pregnancy (N=5,524) showed no
clinically important difference in the number of infants with cystic periventricular leukomalacia
at the 28-day follow-up between women who had planned caesarean section or planned
vaginal birth.

Cystic periventricular leukomalacia (2-year follow-up)

Low quality evidence from 1 RCT in women with twin pregnancy (N=4,562) showed no
clinically important difference in the number of infants with cystic periventricular leukomalacia
at 2-year follow-up between women who had planned caesarean section caesarean section
or planned vaginal birth.

Neonatal encephalopathy (not defined)

Very low quality evidence from 1 RCT in women with twin pregnancy (N=120) showed no
clinically important difference in the number of infants with neonatal encephalopathy between
women who had planned caesarean section or planned vaginal birth.

Necrotising enterocolitis (follow-up 28 days)

Low quality evidence from 1 RCT in women with twin pregnancy (N=5,524) showed no
clinically important difference in the number of infants with necrotising enterocolitis at the 28-
day follow-up between women who had planned caesarean section or planned vaginal birth.

Necrotising enterocolitis (2-year follow-up)

Very low quality evidence from 1 RCT in women with twin pregnancy (N=4,562) showed no
clinically important difference in the number of infants with necrotising enterocolitis at 2-year
follow-up between women who had planned caesarean section or planned vaginal birth.

Respiratory distress syndrome (follow-up 28 days)

Moderate quality evidence from 1 RCT in women with twin pregnancy (N=5,524) showed no
clinically important difference in the number of infants with respiratory distress syndrome at
the 28-day follow-up between women who had planned caesarean section or planned
vaginal birth.

Composite of fetal/neonatal mortality or serious morbidity (follow-up 28 days)

Moderate quality evidence from 1 RCT in women with twin pregnancy (N=5,565) showed no
clinically important difference in the number of infants who experienced a composite outcome
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of fetal/neonatal death or serious morbidity between women who had planned caesarean
section or planned vaginal birth.

Triplet pregnancy

Intrapartum/neonatal mortality up to 28 days after birth - overall

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed no clinically important difference in the number of infants who experienced
intrapartum or neonatal mortality up to 28 days after birth between women who had planned
caesarean section or planned vaginal birth.

Intrapartum/neonatal mortality up to 28 days after birth — first baby

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed no clinically important difference in the number of infants born first who
experienced intrapartum or neonatal mortality up to 28 days after birth between women who
had planned caesarean section or planned vaginal birth.

Intrapartum/neonatal mortality up to 28 days after birth — second baby

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed no clinically important difference in the number of infants born second who
experienced intrapartum or neonatal mortality up to 28 days after birth between women who
had planned caesarean section or planned vaginal birth.

Intrapartum/neonatal mortality up to 28 days after birth — third baby

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed no clinically important difference in the number of infants born third who
experienced intrapartum or neonatal mortality up to 28 days after birth between women who
had planned caesarean section or planned vaginal birth.

Respiratory distress syndrome

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed no clinically important difference in the number of infants with respiratory
distress syndrome between women who had planned caesarean section or planned vaginal
birth.

Intraventricular haemorrhage (grade 3/4)

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed no clinically important difference in the number of infants with
intraventricular haemorrhage (grade 3/4) between women who had planned caesarean
section or planned vaginal birth.

Necrotising enterocolitis

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed no clinically important difference in the number of infants with necrotising
enterocolitis between women who had planned caesarean section or planned vaginal birth.

Neonatal asphyxia (postpartum)

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=240) showed a clinically important beneficial effect in women who had planned
caesarean section compared with planned vaginal birth in the number of infants with
neonatal asphyxia.
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Composite of adverse neonatal morbidity outcomes — overall

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed a clinically important beneficial effect in women who had planned
caesarean section compared with planned vaginal birth in the number of infants who
experienced composite of adverse neonatal morbidity outcomes.

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=249) showed no clinically important difference in the number of infants who experienced
composite of adverse neonatal morbidity outcomes between women who had planned
caesarean section or planned vaginal birth.

Composite of adverse neonatal morbidity outcomes — first baby

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed no clinically important difference in the number of infants born first who
experienced composite of adverse neonatal morbidity outcomes between women who had
planned caesarean section or planned vaginal birth.

Composite of adverse neonatal morbidity outcomes — second baby

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed that there may be a clinically important beneficial effect in women who had
planned caesarean section compared with planned vaginal birth in the number of infants
born second who experienced composite of adverse neonatal morbidity outcomes between
women who had planned caesarean section or planned vaginal birth; however there is
uncertainty around the estimate.

Composite of adverse neonatal morbidity outcomes — third baby

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed no clinically important difference in the number of infants born third who
experienced composite of adverse neonatal morbidity outcomes between women who had
planned caesarean section or planned vaginal birth.

Intrapartum/neonatal mortality up to 28 days after birth or composite of adverse neonatal
morbidity outcomes

Very low quality evidence from 1 observational study in women with triplet pregnancy
(N=386) showed that there may be a clinically important difference in the number of infants
who experienced intrapartum or neonatal mortality up to 28 days after birth or composite of
adverse neonatal morbidity outcomes between women who had planned caesarean section
or planned vaginal birth; however there is uncertainty around the estimate.

3Fhe committee’s discussion of the evidence

36
37

38
39
40
41
42
43
44

Interpreting the evidence
The outcomes that matter most

Maternal mortality and perinatal or neonatal mortality were prioritised as critical outcomes by
the committee. Perinatal or neonatal mortality was prioritised as a critical outcome because
of the long term psychological impact that this may have on women and their families. The
majority of women and babies would have been healthy prior to birth and so these outcomes
were critical in determining the significance of intrapartum events. Neurodevelopmental
disorders due to cerebral palsy, brain injury, nerve palsy, learning disability or cognitive
impairment were also chosen as critical outcomes due to the impact of these conditions on
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the children themselves and also the emotional and physical impact of caring for these
children by their families.

The committee agreed that as well as the actual mode of birth, serious maternal morbidity
such as septicaemia/sepsis, organ failure (liver, renal, respiratory), uterine rupture,
hysterectomy, major postpartum haemorrhage (>1000ml), long-term consequences (urinary
and fecal incontinence, pelvic organ prolapse) should be important outcomes. This was
because they can have long term impact on the woman’s psychological and physical health.
Many of these women would have been considered low risk prior to birth and the likelihood of
encountering such issues should remain low.

Serious neonatal morbidity such as seizures, birth trauma (fractures), respiratory distress
syndrome, bronchopulmonary dysplasia, intraventricular haemorrhage, periventricular
leukomalacia, necrotising enterocolitis, neonatal encephalopathy or birth asphyxia (or severe
hypoxic-ischemic encephalopathy — grade 2&3) were also identified as important outcomes
by the committee because although some may be transient, they may also have a long-term
impact on the child’s health.

1®he quality of the evidence

17
18
19

20
21
22
23
24

25
26
27
28
29
30

The quality of the evidence for outcomes was assessed with GRADE and was rated as very
low to high. Overall, study design, risk of bias and imprecision in the studies was one of the
main factors that lowered the confidence in the evidence.

The committee noted that in the Barrett 2013 trial women had to meet specific criteria in
order to be eligible be enrolled in the trial. The committee particularly discussed the inclusion
criteria of this trial, for women with pregnancies 32 to 38*® weeks gestation, where twin 1 was
cephalic, the twins had an estimated fetal weight of 1.5 to 4 kg and there was no obvious
size discordance between twin 1 and twin 2.

They also highlighted that the trial had expert attendants and that it was therefore not fully
generalisable to all women who are planning the birth of twins. However the committee noted
that it is currently recommended that the core team of specialist obstetricians, specialist
midwives and ultrasonographers, should all have experience and knowledge of managing
twin and triplet pregnancies (see recommendations in ‘specialist care’ section of the
guideline).

3Benefits and harms

32
33
34
35
36
37
38
39
40
41

42
43
44
45

46

47
48

The committee decided, based on their experience and knowledge, that discussions about
birth plans are important and that such discussions should enable the woman to make an
informed decision about childbirth. At such a life changing time in a woman’s life her wishes
and preferences should be explored and information should be tailored to each woman. She
can then feel better prepared which may ease some of her concerns and anxieties. Due to
the high risk of preterm birth for women with twin or triplet pregnancy such discussions
(including mode of birth) should be initiated by week 24 and conducted at the latest by week
28 of her pregnancy. The committee also acknowledged that the best practice on how to
provide information and how to communicate with adults is described in NICE’s guideline on
patient experience in adult NHS services, and cross referred to it.

The committee decided to divide their recommendations based on the risks associated with
different types of twin or triplet pregnancy into (from lowest to highest risk): dichorionic
diamniotic or monochorionic diamniotic twin pregnancy, monochorionic monoamniotic twin
pregnancy, and triplet pregnancy.

Twin pregnancy: dichorionic diamniotic or monochorionic diamniotic

In relation to dichorionic diamniotic or monochorionic diamniotic twin pregnancy and based
on the evidence indicating that there were no differences between maternal and neonatal
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mortality and morbidity between the groups of women who had planned caesarean and
women who had vaginal birth, the committee decided that either of these would appear to be
safe options in uncomplicated pregnancies. They therefore agreed that this should be
explained to the women when planning mode of birth. However, given the limitations of the
inclusion criteria in the larger trial, and based on their experience and expertise the
committee agreed that this should only be recommended for a woman whose pregnancy has
progressed beyond 32 weeks pregnancy where the pregnancy remains uncomplicated, there
are no obstetric contraindications to labour, the first twin is in a cephalic presentation and
there is no significant size discordance between the twins. Based on their knowledge of the
evidence from retrospective cohort studies (which were not included for twins since RCT
data was available), indicating a potentially high risk to the second twin associated with
vaginal birth, the committee were cautious not to make a stronger recommendation in favour
of vaginal birth.

Based on the evidence (which was consistent with the committee’s experience of current UK
clinical practice), it was acknowledged that even if these conditions are met and a woman
opts for a vaginal birth, she may still need an emergency caesarean section. The committee
agreed that the small proportion of women who undergo an emergency caesarean section
for the birth of the second twin are potentially at the highest risk of neonatal morbidity and
mortality, and maternal morbidity. Therefore they recommended that this risk should be
explained to women when planning mode of birth antenatally.

The committee agreed, based on their experience and expertise, that women where the first
twin was in a non-cephalic presentation should be offered caesarean section. The concerns
regarding vaginal birth where twin one is breech, would be cord prolapse, particularly in
preterm or footling presentations, and interlocking of twins, although this is a rare
occurrence. Whilst the evidence in this area remains limited, the committee agreed that the
safest option would be to offer caesarean section in these cases.

The committee agreed that it is reasonable to offer women caesarean section when
presenting in established preterm labour at 26 to 32 weeks if twin one is in a non-cephalic
presentation. They agreed that there remains a small risk of fetal head entrapment
associated with preterm breech birth and therefore birth by caesarean section should be
discussed with the woman. There may also be a higher risk of cord prolapse in cases where
the breech is not engaged. Transverse presentation remains a contraindication to vaginal
birth as it would be in a singleton pregnancy. The committee recognised that there was a
lack of evidence in this area but based on the risks versus benefits, they agreed that
caesarean section would be a safe option.

The evidence for mode of birth in twin and triplet pregnancies under 26 weeks is lacking. The
committee agreed that a discussion should take place with the woman of the overall risks
versus benefits of vaginal birth versus caesarean section at this gestation. The committee
agreed that it would be useful to involve the neonatal team in the discussion about the
viability of the babies. However, even though consulting a neonatologist would be the
preferred option, the committee recognised that this may cause a delay and these are
emergency situations where decisions have to be made under considerable time pressure.
They therefore came to the conclusion that it would be preferable not to be prescriptive about
the involvement of the neonatal team in the recommendation. Despite the lack of evidence
the committee agreed that a research recommendation for mode of birth at a gestation below
26 weeks would not be possible to carry out since this is a high risk group and decisions
would always have to be made on a case by case basis.

Based on the evidence the committee acknowledged that although the incidence of grade 1
and 2 intraventricular haemorrhage was higher in babies who had a vaginal birth, compared
to those born by caesarean section, they believed this to be a relatively benign and common
finding in preterm babies, and noted that there were no more severe grade 3 and 4
intraventricular haemorrhage events that would be reflective of long-term brain injury.
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Twin pregnancy: monochorionic monoamniotic

In relation to mode of birth in the higher risk monochorionic monoamniotic twin pregnancies
(which is a very small proportion of all women with twin pregnancy) the committee agreed
that women should be offered caesarean section. A caesarean section is indicated in the
following situations: at the time of the planned birth (see evidence review D related to timing
of birth), after any complication is diagnosed in her pregnancy requiring earlier delivery or if
she was in established preterm labour and there was a reasonable chance of survival of the
babies. The risk of cord entanglement prior to birth remains high in these pregnancies
regardless of the mode of birth and, while the evidence is limited in this area, caesarean
section remains the preferred mode of birth.

Triplet pregnancy

Whilst the committee agreed that there was no absolute contraindication to vaginal birth,
there was limited and very low to low quality evidence in this area with only retrospective
cohort studies identified. For most of the outcomes there was no difference between
caesarean section and vaginal birth. However, one study suggested higher morbidity as well
as overall mortality associated with vaginal birth. Even though the evidence was of low to
very low quality the committee agreed that this was consistent with their experience.
Therefore due to the risk of serious harm the committee, based on the evidence and their
experience and expertise, agreed that caesarean section (if viability was confirmed) would be
the safest option. A caesarean section is then indicated in the following situations: at the time
of the planned birth (see evidence review D related to timing of birth), after any complication
is diagnosed in her pregnancy requiring earlier delivery or if she is in established preterm
labour and there is a reasonable chance of survival of the babies. Despite the limited
evidence the committee did not recommend further research because they agreed that a
mode of birth trial would not be ethical since the safest option for triplet pregnancy would be
a caesarean section.

2Cost effectiveness and resource use

28
29
30
31
32

33
34
35
36
37
38
39
40

In the absence of any economic evidence or original analysis, the committee made a
gualitative assessment about the cost effectiveness of the optimal mode of birth to improve
outcomes for mothers and babies in twin and triplet pregnancy. In order to facilitate this
assessment, resource use and unit cost data relating to twin and triplet pregnancies were
considered (see Appendix J).

Whilst the committee noted that vaginal birth is cheaper than a planned caesarean section
they were also aware that 30%-40% of planned twin vaginal births result in an expensive
emergency caesarean section. Given that the evidence reviewed also did not demonstrate a
clear clinical benefit of a particular mode of birth for dichorionic diamniotic or monochorionic
diamniotic twin pregnancies the committee did not consider that the cost effectiveness of a
particular mode of birth was clear in these groups. Therefore, they considered that informed
maternal choice for preferred mode of birth was not contraindicated on cost effectiveness
grounds.

4Dther factors the committee took into account

42
43

The committee considered whether there were vulnerable groups for whom additional
recommendations were necessary, but concluded that none were necessary.
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1 Appendices

Appendix A — Review protocol

3.1: Review protocol — What is for the optimal mode of birth to improve outcomes for mothers
4 and babies in twin and triplet pregnancy?

5 Table 3: Review protocol for mode of birth

Review question

Type of review question
Objective of the review

What is the optimal mode of birth to improve outcomes
for mothers and babies in twin and triplet pregnancy?

Intervention

The optimal mode of birth in twin and triplet pregnancy
has been a subject of debate. This review aims to
address the uncertainty around the mode of birth in
these pregnancies

\Y) Eligibility criteria — All women confirmed as having a twin or triplet
population/disease/condition/i  pregnancy by the 11-13-week ultrasound scan and
ssue/domain carried to 224 weeks of preghancy and all fetuses alive

Setting: hospital

\% Eligibility criteria — Planned caesarean section
intervention(s)/exposure(s)/pr
ognostic factor(s)

VI Eligibility criteria — Planned vaginal birth
comparator(s)/control or
reference (gold) standard

VIl Outcomes and prioritisation Critical

For the woman:
e mortality

For the baby:
e perinatal or neonatal mortality (excluding
mortality due to lethal fetal anomalies)

e disability in childhood (neurodevelopmental:
cerebral palsy, brain injury, nerve palsy;
learning disability or cognitive impairment)

Important
For the woman:

e maternal morbidity (for example,
septicaemia/sepsis, organ failure (liver, renal,
respiratory), uterine rupture, hysterectomy,
postpartum haemorrhage (>1000ml), long-term
consequences (urinary and fecal incontinence,
pelvic organ prolapse)

e actual mode of birth

e composite outcome

For the baby:

e neonatal morbidity (for example, seizures, birth
trauma (fractures), respiratory distress
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VIII Eligibility criteria — study
design

IX Other inclusion exclusion
criteria

X Proposed sensitivity/sub-
group analysis, or meta-
regression

syndrome, bronchopulmonary dysplasia,
intraventricular haemorrhage, periventricular
leukomalacia, necrotising enterocolitis,
neonatal encephalopathy or birth asphyxia or
severe hypoxic-ischemic encephalopathy —
grade 2/3)

composite outcome

Systematic reviews
Randomised controlled trials (RCTSs)

Cohort studies for term and preterm triplet pregnancy
(prospective cohort studies will be prioritised over
retrospective)

Conference abstracts will not be considered
Exclude:

women with a quadruplet or higher-order
pregnancy as per scope
women with known serious fetal anomaly

contraindication to labour or vaginal birth (for
example cervical fibroid, >1 previous CS and
specific indications for CS such as breech
presentation, placenta praevia and morbidly
adherent placenta)

studies that do not report results specifically
for twin and/or triplet pregnancies

Special consideration will be given to the following
groups for which data will be reviewed and analysed
separately if available:

For twin pregnancy:

dichorionic diamniotic
monochorionic diamniotic
monochorionic monoamniotic
cephalic, non-cephalic

For triplet pregnancy:

trichorionic triamniotic
dichorionic triamniotic
monochorionic triamniotic

dichorionic diamniotic (a monochorionic twins
set)

monochorionic monamniotic
cephalic, non-cephalic

The following groups will used to explore any
significant heterogeneity identified:

1. Gestational age for twin and triplet pregnancy:

22

<28 weeks

28 — <32 weeks
32 — <34 weeks
34 — 36/37 weeks
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Xl

Xl

XIII

XV
XV

XVI

XVII

XVIII

Selection process — duplicate
screening/selection/analysis

Data management (software)

Information sources —
databases and dates

Identify if an update
Author contacts

Highlight if amendment to
previous protocol

Search strategy — for one
database

Data collection process —
forms/duplicate

2. Previous CS versus no previous CS for twin and
triplet pregnancy

3. Discordance (between largest and smallest fetus)
for twin and triplet pregnancy:

o <20%
e 20-25%
o >250

Formal duplicate screening will not be undertaken for
this question, although there will be senior supervision
of the selection process. Hard copies of retrieved
papers will be read by two reviewers and any disputes
will be resolved in discussion with the Topic Advisor.
Data extraction will be supervised by a senior reviewer.
Draft excluded studies and evidence tables will be
discussed with the Topic Advisor, prior to circulation to
the Topic Group for their comments. Resolution of
disputes will be by discussion between the senior
reviewer, Topic Advisor and Chair

NGA STAR software will be used for generating
bibliographies/citations, study sifting, data extraction
and recording quality assessment using checklists

Meta-analyses will be performed using Cochrane
Review Manager (RevMan5) and WinBUGS if
available data permit

‘GRADEpro’ will be used to assess the quality of
evidence for each outcome. A full description of this is
provided in the methods in supplementary material C

Sources to be searched: Medline, Medline In-Process,
CCTR, CDSR, DARE, HTA, Embase

Search limits:
e Limit to English language
e Limit to human-only studies
No limit on study design
This topic was not included in the previous guideline.
Developer: National Guideline Alliance

https://www.nice.org.uk/guidance/indevelopment/gid-
ngl10063

For details please see section 4.5 of Developing NICE
guidelines: the manual 2014

For details please see appendix B
For details please see appendix B

A standardised evidence table format will be used, and
published as appendix G (clinical evidence tables) or H
(economic evidence tables)
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XIX

XX

XXI

XXII

XXIII

XXIV

XXV

XXVI

XXVII

XXVIII

XXIX

XXX

Data items — define all
variables to be collected

Methods for assessing bias at
outcome/study level

Criteria for quantitative
synthesis (where suitable)

Methods for analysis —
combining studies and
exploring (in)consistency

Meta-bias assessment —
publication bias, selective
reporting bias

Assessment of confidence in
cumulative evidence

Rationale/context — Current
management

Describe contributions of
authors and guarantor

Sources of funding/support

Name of sponsor

Roles of sponsor

PROSPERO registration
number

For details please see evidence tables in appendix G
(clinical evidence tables) or H (economic evidence
tables)

Quality assessment of individual studies will be
performed using the following checklists: AMSTAR for
systematic reviews, Cochrane risk of bias for RCTs
and Newcastle-Ottawa scale for cohort studies.

For details please see section 6.2 of Developing NICE
guidelines: the manual 2014

The risk of bias across all available evidence was
evaluated for each outcome using an adaptation of the
‘Grading of Recommendations Assessment,
Development and Evaluation (GRADE) toolbox’
developed by the international GRADE working group
http://www.gradeworkinggroup.org/

For details please see section 6.4 of Developing NICE
quidelines: the manual 2014

A full description of this is provided in the methods in
supplementary material C

For details please see section 6.2 of Developing NICE
guidelines: the manual 2014

For details please see sections 6.4 and 9.1 of
Developing NICE guidelines: the manual 2014

For details please see the introduction to the evidence
review

A multidisciplinary committee developed the guideline.
The committee was convened by the National
Guideline Alliance and chaired by Anthony Pearson in
line with section 3 of Developing NICE guidelines: the
manual 2014.

Staff from the National Guideline Alliance undertook
systematic literature searches, appraised the evidence,
conducted meta-analysis and cost-effectiveness
analysis where appropriate, and drafted the guideline
in collaboration with the committee. A full description of
this is provided in the methods in supplementary
material C

The National Guideline Alliance is funded by NICE and
hosted by the Royal College of Obstetricians and
Gynaecologists

The National Guideline Alliance is funded by NICE and
hosted by the Royal College of Obstetricians and
Gynaecologists

NICE funds the National Guideline Alliance to develop
guidelines for those working in the NHS, public health,
and social care in England

Not registered with PROSPERO

1 AMSTAR: Assessing the Methodological Quality of Systematic Reviews; CCTR: Cochrane Central Register for
2 Controlled Trials; CDSR: Cochrane Database of Systematic Reviews; CS: caesarean section; DARE: Database of
3 Abstracts of Reviews of Effects; HTA: Health Technology Assessment; GRADE: Grading of Recommendations

24

Twin and triplet pregnancy: evidence review for mode of birth DRAFT (March 2019)


http://www.prisma-statement.org/Extensions/Protocols.aspx
https://www.nice.org.uk/article/pmg20/chapter/6-Reviewing-research-evidence#assessing-the-quality-of-the-evidence
https://www.nice.org.uk/article/pmg20/chapter/6-Reviewing-research-evidence#assessing-the-quality-of-the-evidence
http://www.gradeworkinggroup.org/
https://www.nice.org.uk/article/pmg20/chapter/6-Reviewing-research-evidence#assessing-the-quality-of-the-evidence
https://www.nice.org.uk/article/pmg20/chapter/6-Reviewing-research-evidence#assessing-the-quality-of-the-evidence
https://www.nice.org.uk/article/pmg20/chapter/6-Reviewing-research-evidence#assessing-the-quality-of-the-evidence
https://www.nice.org.uk/article/pmg20/chapter/6-Reviewing-research-evidence#assessing-the-quality-of-the-evidence
https://www.nice.org.uk/article/pmg20/chapter/1-Introduction-and-overview
https://www.nice.org.uk/article/pmg20/chapter/1%20Introduction%20and%20overview
https://www.nice.org.uk/article/pmg20/chapter/1%20Introduction%20and%20overview
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1 Assessment, Development and Evaluation; NGA: National Guideline Alliance; NICE: National Institute for Health
2 and Care Excellence

3
4
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Appendix B — Literature search strategies

O©oo~NO® O Eay

10

11
12
13
14

15

Literature search for review question: What is for the optimal mode of birth to improve
outcomes for mothers and babies in twin and triplet pregnancy?

Clinical searches
Date of initial search: 29/11/2017

Database(s): Embase Classic+Embase 1947 to 2017 November 28, Maternity & Infant Care
Database (MIDIRS) 1971 to October 2017, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 11/09/2018

Database(s): Embase ClassictEmbase 1947 to 2018 September 10, Maternity & Infant Care
Database (MIDIRS) 1971 to August 2018 Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

# Searches

1 exp Pregnhancy, Multiple/ use ppez

2 exp multiple pregnancy/ use emczd

3 (pregnancy - mulitple or twin* or triplet*).hw. use mwic
4

((multiple* or twin* or triplet* or monozygotic or dizygotic or trizygotic) adj3 (birth* or pregnan*
or gestation* or f?etus* or f?etal)).tw.

5 (chorionicity or monochorionic or dichorionic or trichorionic).tw.
6 or/1-5

7 exp obstetric delivery/
8 exp obstetric operation/
9 exp childbirth/

10 birth/

11 or/7-10 use emczd

12 exp Delivery, Obstetric/
13 exp Parturition/

14 exp Labor, Obstetric/
15 or/12-14 use ppez

16 childbirth.hw.

17 c?esarean section.hw.
18 forceps.hw.

19 labo?r.hw.

20 mode of delivery.hw.
21 obstetric delivery.hw.
22 vacuum extraction.hw.
23 vaginal birth.hw.

24 0r/16-23 use mwic

25 (mode of delivery or method of delivery or childbirth* or obstetric deliver* or c?esar* or c-
section* or elective birth* or planned birth* or planned deliver* or vagina* birth* or vagina*
deliver* or normal birth* or normal deliver* or natural birth* natural deliver* or VBAC or
assisted birth* or assisted deliver* or forceps or vacuum or ventouse).tw.
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# Searches
26 or/11,15,24-25
27 6 and 26
28 limit 27 to english language [Limit not valid in MWIC; records were retained]

29 Letter/ use ppez

30 letter.pt. or letter/ use emczd

31 note.pt.

32 editorial.pt.

33 Editorial/ use ppez

34 News/ use ppez

35 exp Historical Article/ use ppez

36 Anecdotes as Topic/ use ppez

37 Comment/ use ppez

38 Case Report/ use ppez

39 case report/ or case study/ use emczd

40 (letter or comment*).ti.

41 or/29-40

42 randomized controlled trial/ use ppez

43 randomized controlled trial/ use emczd

44 randomised controlled trials.hw. use mwic

45 random*.ti,ab.

46 or/42-45

47 41 not 46

48 animals/ not humans/ use ppez

49 animal/ not human/ use emczd

50 (animals not (human or humans)).hw. use mwic
51 nonhuman/ use emczd

52 exp Animals, Laboratory/ use ppez

53 exp Animal Experimentation/ use ppez

54 exp Animal Experiment/ use emczd

55 exp Experimental Animal/ use emczd

56 exp Models, Animal/ use ppez

57 animal model/ use emczd

58 exp Rodentia/ use ppez

59 exp Rodent/ use emczd

60 (rat or rats or mouse or mice).ti.

61 or/47-60

62 28 not 61

63 Meta-Analysis/

64 Meta-Analysis as Topic/

65 systematic review/

66 meta-analysis/

67 (meta analy* or metanaly* or metaanaly*).ti,ab.
68 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.
69 ((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.
70 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.
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# Searches
71 (search strategy or search criteria or systematic search or study selection or data

72
73

74
75
76
77
78
79
80
81

82
83

84
85

86
87

88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

108

extraction).ab.
(search* adj4 literature).ab.

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or
cinahl or science citation index or bids or cancerlit).ab.

cochrane.jw.

((pool* or combined) adj2 (data or trials or studies or results)).ab.
(meta-analysis or systematic reivews).hw.

or/67-76 use mwic

or/63-64,67,69-74 use ppez

or/65-68,70-75 use emczd

or/77-79

clinical Trials as topic.sh. or (controlled clinical trial or pragmatic clinical trial or randomized
controlled trial).pt. or (placebo or randomi#ed or randomly).ab. or trial.ti.

81 use ppez

(controlled clinical trial or pragmatic clinical trial or randomized controlled trial).pt. or drug
therapy.fs. or (groups or placebo or randomi#ed or randomly or trial).ab.

83 use ppez

crossover procedure/ or double blind procedure/ or randomized controlled trial/ or single blind
procedure/ or (assign* or allocat* or crossover* or cross over* or ((doubl* or singl*) adj blind*)
or factorial* or placebo* or random* or volunteer*).ti,ab.

85 use emczd

(clinical trials or controlled clinical trials or crossover studies or randomised controlled
trials).hw. use mwic

82 or 84

0r/86-88
Epidemiologic Studies/
Case Control Studies/
Retrospective Studies/
Cohort Studies/
Longitudinal Studies/
Follow-Up Studies/
Prospective Studies/
Cross-Sectional Studies/
or/90-97 use ppez
clinical study/

case control study/
family study/
longitudinal study/
retrospective study/
prospective study/
cohort analysis/
0r/99-105 use emczd

(epidemiologic methods or cohort studies or observational studies or longitudinal studies or
prospective study or prospective studies or cross-sectional studies or case control studies or
comparative study or retrospective studies).hw. use mwic

((retrospective$ or cohort$ or longitudinal or follow?up or prospective or cross section$) adj3
(stud$ or research or analys$)).ti.
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109 0r/98,106-108

110 80 or 89 or 109

111 62 and 110

112 remove duplicates from 111

Date of initial search: 27/11/2017

Database(s): The Cochrane Library, issue 11 of 12, November 2017
Date of updated search: 11/09/2018

Database(s): The Cochrane Library, issue 9 of 12, September 2018

#1  MeSH descriptor: [Pregnancy, Multiple] explode all trees

#2  ((multiple* or twin* or triplet* or monozygotic or dizygotic or trizygotic) N3 (birth* or pregnan*
or gestation* or foetus* or fetus or foetal or fetal))

#3  (chorionicity or monochorionic or dichorionic or trichorionic)

#4  {or #1-#3}

#5  MeSH descriptor: [Delivery, Obstetric] explode all trees

#6  MeSH descriptor: [Parturition] explode all trees

#7  MeSH descriptor: [Labor, Obstetric] explode all trees

#8  (mode of delivery or method of delivery or childbirth* or obstetric deliver* or caesar* or cesar*
or c-section* or elective birth* or planned birth* or planned deliver* or vagina* birth* or vagina*
deliver* or normal birth* or normal deliver* or natural birth* natural deliver* or VBAC or
assisted birth* or assisted deliver* or forceps or vacuum or ventouse)

#9  {or #5-#8}

#10 #4 and #9

Health Economics Searches

For the Cochrane Library, see above

Date of initial search: 27/11/2017

Database(s): Embase Classic+tEmbase 1947 to 2017 November 26, Maternity & Infant Care
Database (MIDIRS) 1971 to October 2017, Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Date of updated search: 11/09/2018

Database(s): Embase ClassictEmbase 1947 to 2018 September 10, Maternity & Infant Care
Database (MIDIRS) 1971 to August 2018 Ovid MEDLINE(R) Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

1 exp Pregnancy, Multiple/ use ppez
2 exp multiple pregnancy/ use emczd
3 (pregnancy - mulitple or twin* or triplet*).hw. use mwic
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# Searches

4 ((multiple* or twin* or triplet* or monozygotic or dizygotic or trizygotic) adj3 (birth* or pregnan*
or gestation* or f?etus* or f?etal)).tw.

5 (chorionicity or monochorionic or dichorionic or trichorionic).tw.

6 or/1-5

7 exp obstetric delivery/

8 exp obstetric operation/

9 exp childbirth/

10 birth/

11 or/7-10 use emczd

12 exp Delivery, Obstetric/

13 exp Parturition/

14 exp Labor, Obstetric/

15 or/12-14 use ppez

16 childbirth.hw.

17 c?esarean section.hw.

18 forceps.hw.

19 labo?r.hw.

20 mode of delivery.hw.

21 obstetric delivery.hw.

22 vacuum extraction.hw.

23 vaginal birth.hw.

24 or/16-23 use mwic

25 (mode of delivery or method of delivery or childbirth* or obstetric deliver* or c?esar* or c-
section* or elective birth* or planned birth* or planned deliver* or vagina* birth* or vagina*
deliver* or normal birth* or normal deliver* or natural birth* natural deliver* or VBAC or
assisted birth* or assisted deliver* or forceps or vacuum or ventouse).tw.

26 or/11,15,24-25

27 6 and 26

28 limit 27 to english language [Limit not valid in MWIC; records were retained]

29 Letter/ use ppez

30 letter.pt. or letter/ use emczd

31 note.pt.

32 editorial.pt.

33 Editorial/ use ppez

34 News/ use ppez

35 exp Historical Article/ use ppez

36 Anecdotes as Topic/ use ppez

37 Comment/ use ppez

38 Case Report/ use ppez

39 case report/ or case study/ use emczd

40 (letter or comment*).ti.

41 or/29-40

42 randomized controlled trial/ use ppez

43 randomized controlled trial/ use emczd

44 randomised controlled trials.hw. use mwic

45 random*.ti,ab.

46 or/42-45

47 41 not 46

48 animals/ not humans/ use ppez

49 animal/ not human/ use emczd

50 (animals not (human or humans)).hw. use mwic

51 nonhuman/ use emczd

52 exp Animals, Laboratory/ use ppez

53 exp Animal Experimentation/ use ppez

54 exp Animal Experiment/ use emczd

55 exp Experimental Animal/ use emczd

56 exp Models, Animal/ use ppez
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57 animal model/ use emczd

58 exp Rodentia/ use ppez

59 exp Rodent/ use emczd

60 (rat or rats or mouse or mice).ti.
61 or/47-60

62 28 not 61

63 Economics/

64 Value of life/

65 exp "Costs and Cost Analysis"/
66 exp Economics, Hospital/

67 exp Economics, Medical/

68 Economics, Nursing/

69 Economics, Pharmaceutical/
70 exp "Fees and Charges"/

71 exp Budgets/

72 or/63-71 use ppez

73 health economics/

74 exp economic evaluation/

75 exp health care cost/

76 exp fee/
77 budget/
78 funding/

79 or/73-78 use emczd

80 economics.hw.

81 Cost-benefit analysis.hw.

82 Cost*.hw.

83 Health care costs.hw.

84 financ*.hw.

85 funding.hw.

86 0r/80-85 use mwic

87 budget*.ti,ab.

88 cost*.ti.

89 (economic* or pharmaco?economic¥*).ti.
90 (price* or pricing*).ti,ab.

91 (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
92 (financ* or fee or fees).ti,ab.

93 (value adj2 (money or monetary)).ti,ab.
94 or/87-92

95 72 or 79 or 86 or 94

96 62 and 95

97 remove duplicates from 96
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Appendix C - Clinical evidence study selection

2 Clinical evidence study selection for review question: What is for the optimal mode of birth to
3 improve outcomes for mothers and babies in twin and triplet pregnancy?

4 Figure 1: Flow diagram of clinical article selection for the optimal mode of birth in twin
5 and triplet pregnancy

6
Titles and abstracts
identified, N=3313
Full copies retrieved Excluded, N=3160
an.d.a.s‘sesse_d for (not relevant population,
eligibility, N=153 design, intervention,
comparison, outcomes)
y
Publications included Publications excluded
in review, N=7 from review, N=146
(refer to excluded
studies list)
32
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Appendix D — Clinical evidence tables

2 Clinical evidence tables for review question: What is for the optimal mode of birth to improve outcomes for mothers and babies in twin and triplet
3 pregnancy?

Study details Participants Interventions Methods Outcomes and Results Comments
Full citation Sample size Interventions Details Results Limitations

At 2-year follow-up  Planned CS See Barrett 2013. Neonatal outcomes at 2-year See Barrett 2013.
Asztalos, E. V.,  N=2,323 twin follow-up
Hannah, M. E.,  pregnancies, Power calculation Incomplete outcome data: High
Hutton, E. K., N=4,603 children 2,200 pregnancies Neonatal mortality (n, %) risk of bias (>15% lost to follow-up).
Willan, A. R., (4,400 children, 2,200  Planned vaginal birth = 8 (0.4)
Allen, A. C., Planned vaginal per intervention group) CS =11 (0.5)
Armson, B. A., birth: N=2,283 were required to detect . .
Gafni, A., Joseph, chijldren (1,151 a reduction in the risk of Serious neonatal morbidity (n, %)  Other information .
K.S., Ohlsson, A., women) death or abnormal Birth trauma (n, %) Neurodevelopmental delay defined
Ross, S., CS: N=2,320 neurodevelopmental Planned vaginal birth = 5 (0.2) as a motor or cognitive delay of >3
Sanchez, J. J., children (1,172 outcome from 2% with a CS =4 (0.2) months (age at time of assessment
Mangoff, K., women) planned vaginal birth to compared with developmental age
Barrett, J. F., Twin 0.05% with a planned  Necrotising enterocolitis (n, %) as determined by the clinician
Birth Study: 2- caesarean birth, with  Planned vaginal birth = 2 (0.1) etz e e el
year o 80% power, assuming a CS = 1 (0.04) neurodevelopmental assessment or
neurodevelopmen Characteristics 20% loss to follow-up th.e presence of cerebral palsy on
tal follow-up of the See Barrett 2013. rate. Cystic periventricular leukomalacia Clinical assessment).
randomized trial of (n, %)
planned cesarean Intention-to-treat Planned vaginal birth = 0
or planned vaginal |,¢|ysion criteria analysis CS=2(0.19)
delivery for twin - gee Barrett 2013. All results were
pregnancy, analysed on an Neurodevelopmental delay - (n/total
American Journal intention-to-treat basis.  n, %)
of Obstetrics & _ o Planned vaginal birth = 110/2260
Gynecology, 214, Exclusion criteria (4.87)
371.e1-371.e19, See Barrett 2013. CS = 104/2285 (46)
2016 In addition, children OR (95% C|)Z 0.95 (0.67-1.34);

with Down p=0.76*
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Study details Participants Interventions Methods
syndrome, fragile X

Ref Id syndrome, or other

659256 chromosomal

disorders known to
Countrylies contribute to

where the study neurodevelopmental
was carried out  delay were excluded.

25 countries
(including
Australia, Canada,
USA, Europe)

Study type
Multicentre,
international
randomised
controlled trial (2-
year follow-up to
The Twin Birth
Study, Barrett
2013)

Aim of the study
To present 2-year
neurodevelopmen
tal outcomes of
the children in
the randomised
trial comparing
planned
caesarean versus
vaginal birth for
twin pregnancy.

Outcomes and Results

Cerebral palsy
Planned vaginal birth = 1/2260

(0.04)
CS = 2/2285 (0.1)

Cognitive delay
Planned vaginal birth = 105/2258

4.7)

CS =95/2285 (4.2)

OR (95% CI): 0.91 (0.64-1.30);
p=0.59*

*Fetus/infant or child as unit of
analysis and generalised estimating
equations to account for the
correlation between 2
fetuses/infants/children from the
same pregnancy. Model included
stratification variables of parity and
gestational age at randomisation.
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Study details Participants

Study dates
December 2003 to
April 2011

Source of
funding
Supported by a
grant from the
Canadian
Institutes of
Health Research

Full citation Barrett 2013
Hofmeyr GJ, Sample size
Barrett JF, N=2,804 twin
Crowther CA. pregnancies
Planned (N=1,398 planned

caesarean section CS; N=1,406
for women with a  planned vaginal
twin pregnancy. birth)

Cochrane
Database of
Systematic

Reviews 2015, Characteristics

Issue 12. Art. No.: %ﬂstics
CD006553. Age 230 years (n,
%): vaginal birth =
632/1393 (45.4), CS
Includes 2 =632/1393 (45.4)
studies:

Interventions

Barrett 2013

Interventions
Planned CS

Methods

Barrett 2013

Details

Participating centres
assessed fetal growth
and well-being with the
use of ultrasonography
at least every 4 weeks
and with the use of non-
stress or biophysical

profile tests twice

weekly if needed; were
prepared to perform a

caesarean section

within 30 minutes if

necessary; and had

Outcomes and Results

Barrett 2013

Results
Maternal outcomes - 28 days

postpartum

Mortality (n, %)
Planned vaginal birth = 1 (0.1)

CS=1(0.1)

Serious maternal morbidity, -
haemorrhage (n, %)

Planned vaginal birth = 108 (7.8);
blood loss 21500 ml = 32 (2.3)

CS = 84 (6.0); blood loss 21500 ml
=26 (1.9)

Sepsis (confirmed by blood

anaesthetic, obstetrical, cylture) (n, %)

and nursing staff

available in the hospital

Planned vaginal birth = 1 (<0.1)
CS=0
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Barrett 2013

Limitations

Limitations were assessed using
the Cochrane risk of bias tool to
assess risk of bias for RCTs.
Random sequence

generation: Low risk of bias
(computerised randomisation
stratified according to parity and
gestational age with the use of
random block sizes).

Allocation concealment: Low risk
of bias (central randomisation using
a computerised randomisation
process).

Blinding: Low risk of bias (blinding
to intervention not possible. Where
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Study details

Barrett, J. F.,
Hannah, M. E.,
Hutton, E. K.,
Willan, A. R.,
Allen, A. C,,
Armson, B. A.,
Gafni, A., Joseph,
K. S., Mason, D.,
Ohlsson, A.,
Ross, S.,
Sanchez, J. J.,
Asztalos, E. V.,
Twin Birth Study
Collaborative,
Group, A
randomized trial of
planned cesarean
or vaginal delivery
for twin
pregnancy.[Erratu
m appears in N
Engl J Med. 2013
Dec
12;369(24):2364],
New England
Journal of
Medicine, 369,
1295-305, 2013

Rabinovici, J.,
Barkai, G.,
Reichman, B.,
Serr, D. M.,
Mashiach, S.,
Randomized

Participants Interventions

Gestational age
(weeks, mean (SD)):
vaginal birth = 34.9
(1.8), CS =34.9(1.8)
<32 week 0 days (n,
%): vaginal birth = 1
(0.1,Cs=0

32 weeks 0 days to
33 weeks 6 days (n,
%): vaginal birth =
477 (34.2), CS =475
(34.1)

34 weeks 0 days to
36 weeks 6 days (n,
%): vaginal birth =
665 (47.7), CS 679
(48.7)

37 weeks 0 days to
38 weeks 6 days (n,
%): vaginal birth =
250 (17.9), CS =239
(17.2)

Estimated fetal
weight (g, mean
(SD)): First

twin: vaginal birth =
2238 (419), CS

= 2238 (424)
Second twin:
vaginal birth = 2232
(422), CS = 2223
(413)

Chorionicity (n, %):
dichorionic and

Methods

at the time of planned
vaginal birth.

Continuous electronic
monitoring of the fetal
heart rate was
recommended during
active labour.

After the birth of the first

twin, the use of
ultrasonography was
encouraged in order to
check the presentation
of the second twin.

Elective births by means

of caesarean section
(for women in the
planned caesarean
group) or labour

induction (for women in

the planned vaginal
birth group) was
planned between 37
weeks 5 days and 38
weeks 6 days of
gestation.

Where the first twin was
born vaginally in women

in the planned
caesarean group, a

caesarean section was

attempted for the

second twin, if possible.

Outcomes and Results Comments

possible, outcomes for infants were
masked for mode of birth).
Incomplete outcome data: Low risk
of bias (Less than 15% of women
lost to follow-up. Of the 1,398 initially
included women in the planned CS
group, 6 women (12 fetuses) were
lost to follow-up and there were 24
neonatal deaths or stillbirths. Of the
1,406 initially included women in the
planned vaginal birth group, 14
women (30 fetuses) were lost to
follow-up and there were 17
neonatal deaths or stillbirths.
Selective reporting: Low risk of
bias (All outcomes reported).

Other bias: Unclear risk of bias
(potential bias from outcomes
reported that were not planned a
priori; subgroup analyses were
underpowered).

Hysterectomy (n, %)
Planned vaginal birth = 3 (0.2)
CS=3(0.2)

Actual mode of birth (n/total n, %)*
Planned vaginal birth: CS for both
twins = 551/1393 (39.6); vaginal
and caesarean = 59/1393 (4.2);
vaginal for both twins = 783/1393
(56.2)

CS: CS for both twins = 1252/1392
(89.9); vaginal and caesarean =
11/1392 (0.8); vaginal for both
twins = 129/1392 (9.3)

*data extracted from the original
paper

Presentation at birth (n/total n, %)
Both twins in cephalic presentation
Planned vaginal birth (n=1393):
845/1393 (60.7

CS (n=1393): 798/1391 (57.4

Other information
Data were mainly extracted from
Hofmeyr 2015 systematic review; if

First twin in cephalic presentation
and second twin in non-cephalic

%inm birth: 507/1393 insufficient data reported in the
(36.4 | systematic review then additional

data were extracted from the original
studies (for example study
characteristics).

CS: 542/1391 (39.0)

First twin in non-cephalic
presentation and second twin in
cephalic or non-cephalic

presentation
Planned vaginal birth: 41/1393 (2.9)
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Study details Interventions

management of
the second
nonvertex twin:
vaginal delivery or
cesarean section,
American Journal
of Obstetrics &
Gynecology, 156,

Participants

diamnionic: vaginal
birth = 970 (69.6),
CS =961 (69.0)
Monochorionic and
diamnionic: vaginal
birth = 326 (23.4),
CS =334 (24.0)
Unknown: vaginal

52-6, 1987 birth = 97 (7.0), CS =
98 (7.0)
Presentation of

Ref Id twin B (n, %):

659261 Cephalic: vaginal

birth = 783 (56.2),
CS =792 (56.9)
Non-

cephalic: vaginal
birth = 610 (43.8),
CS =601

(43.1); breech: vagin
al birth =380, CS =
364, transverse
oblique lie: vaginal

Country/ies
where the study
was carried out

25 countries
(including
Australia, Canada,
USA, Europe)

Study type birth = 230, CS =
Multicentre, 237

international

randomised Membranes

controlled trial
(The Twin Birth
Study)

ruptured at
randomisation
(n/total n,

%): vaginal birth =
76 (5.5), CS =83
Aim of the study (6-0)

Methods

The pregnancy was
reassessed at the time
of labour, and if there
was a contraindication
to labour or vaginal
birth, a caesarean
section was
undertaken.

Use of oxytocin to

speed up labour and the

use of epidural
analgesia were left to
the discretion of the
obstetrician.

If the second twin was
in the cephalic
presentation,

amniotomy was delayed
until the fetal head was

engaged and
spontaneous vaginal

birth was anticipated. If

the second twin was in
the non-cephalic
presentation, the best
mode of birth was
decided by the
obstetrician
(spontaneous or

assisted vaginal breech

birth, total breech
extraction with or

without internal podalic

version, external

Outcomes and Results
CS: 51/1391 (3.7)

Composite of maternal mortality or
serious maternal morbidity*:
planned vaginal birth = 118/1392
(8.5%)

CS =102/1392 (7.3%)

*defined as maternal death or
serious maternal morbidity before
28 days post-partum, defined as
one or more of the following: death;
haemorrhage (blood loss 21500 ml,
need for blood transfusion, or need
for dilation and curettage after
birth); laparotomy; genital tract
injury (need for hysterectomy;
vulvar or perineal hematoma
requiring evacuation; broad-
ligament hematoma confirmed by
means of ultrasonography, CT, or
MRI; intraoperative damage to the
bladder, ureter, or bowel requiring
repair; fistula involving the genital
tract; or third-degree or fourth-
degree perineal laceration involving
the anal sphincter or mucosa);
thromboembolism (deep-vein
thrombosis, thrombophlebitis, or
pulmonary embolism) requiring
anticoagulant therapy; systemic
infection (temperature 238.5°C on
two or more occasions at least 24
hours apart, not including the first
24 hours after birth, or pneumonia
confirmed by means of radiography
or, if there was sepsis, confirmed
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Study details

To compare the
risk of fetal or
neonatal death or
serious neonatal
morbidity for
planned
caesarean versus
planned vaginal
birth.

Study dates
December 2003 to
April 2011.

Source of
funding
Supported by a
grant from the
Canadian
Institutes of
Health Research.

Participants

Inclusion criteria
Women with a twin
pregnancy between
32 weeks 0 days and
38 weeks 6 days of
gestation.

First twin was in the
cephalic presentation
and both fetuses
were alive with an
estimated weight
between 1,500 g and
4,000 g, confirmed
by means of
ultrasonography
within 7 days before
randomisation.

Exclusion criteria
Monoamniotic twins,
fetal reduction at 213
weeks of gestation,
lethal fetal anomaly,
contraindication to
labour or vaginal
birth (e.qg. fetal
compromise, second
twin substantially
larger than the first
twin, fetal anomaly or
other condition that
might cause
problems at birth,

Interventions Methods

cephalic version and

vaginal cephalic birth, or

intrapartum caesarean
section).

Statistical analysis
For the composite
primary outcome with
planned CS versus
planned vaginal birth,
odds ratios (ORs) and
95% confidence
intervals (CIs) were

calculated with the use

of a logistic model with
the fetus/infant as the
unit of analysis and
generalised estimating

equations to account for
the correlation between

the 2 fetuses/infants
from the same
pregnancy.

Post-hoc analysis
included 2-ssample t-
tests to compare

treatment group means

with respect to

gestational age at birth,
time from randomisation

to birth of the first twin,
and the interval

between the twin births.

Planned subgroup
analyses were

Outcomes and Results

by means of blood culture); major
medical life-threatening illness (the
acute respiratory distress
syndrome, amniotic-fluid embolism,
disseminated intravascular
coagulation, bowel obstruction, or
paralytic ileus requiring the use of
nasogastric suctioning); wound
infection requiring prolongation of
the hospital stay, readmission to
the hospital, or repeated treatment
as an outpatient; wound
dehiscence or breakdown; or other
serious maternal complication.

Neonatal outcomes - follow-up
28 days after birth

Mortality (n, %)

Planned vaginal birth = 17 (0.6);
fetal death = 9 (0.3) (before onset
of labour = 8 (0.3), during birth =1
(<0.1), unknown = 0); neonatal
death = 8 (0.3)

CS =24 (0.9); fetal death = 13 (0.5)
(before onset of labour = 11 (0.4),
during birth = 0, unknown = 2
(0.1)); neonatal mortality = 11 (0.4)

Birth trauma (n, %)

Long-bone fracture

Planned vaginal birth (2,765
infants) =4 (0.1)

CsS=0

Other bone fracture

Planned vaginal birth = 1 (<0.,1)

conducted by testing the CS =1 (<0.1)
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Study details Participants

and previous vertical
uterine incision or

more than one
previous low-

segment caesarean
birth), and previous
participation in the
Twin Birth Study.

Interventions

Methods

interaction between the
treatment group and the
following baseline
variables: parity (O
versus =1); gestational
age at randomisation
(32 weeks 0 days to 33
weeks 6 days, 34 weeks
0 days to 36 weeks 6
days, or 37 weeks 0
days to 38 weeks 6
days); maternal age
(<30 years versus =30
years); presentation of
the second twin
(cephalic versus non-
cephalic); chorionicity
(dichorionic versus
monochorionic); and the
national perinatal
mortality in the mother's
country of residence
(<15 deaths per 1000
births, 15 to 20 deaths
per 1000 births, or 220
deaths per 1000 births).

Power calculation

A sample of 2,800
pregnancies (5,600
twins) were required to
detect a reduction in the
risk of the composite
primary outcome of fetal
or neonatal death or
serious neonatal

Outcomes and Results

Intracerebral haemorrhage
Planned vaginal birth = 1 (<0.1)
CS=3(0.1)

22 seizures within 72 hrs after birth

(n, %)
Planned vaginal birth = 3 (0.1)
CS =3(0.1)

Necrotising enterocolitis (n, %)
Planned vaginal birth = 3 (0.1)
CS=1(<0.1)

Cystic periventricular leukomalacia
(n, %)

Planned vaginal birth =0
CS=2(0.1)

Respiratory distress syndrome
(n/total n, %)

Planned vaginal birth = 341/2765
(12.3)

CS =382/2759 (13.8)

Neonatal sepsis within 72 hours of
age (n, %)

Planned vaginal birth = 2 (0.1)

CS =1 (0.04)

Intraventricular haemorrhage
(Grade 1 or 2) (n, %)

Planned vaginal birth = 18 (0.7)
CS=6(0.2)
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Study details Participants

Interventions Methods

morbidity from 4% to
2% with a policy of
planned caesarean
birth, with 80% power,
allowing for a 10% rate
of crossover between
groups.

Outcomes and Results

Composite of fetal or neonatal
mortality or serious neonatal

morbidity*:

planned vaginal birth = 52/2782
(1.9%)

CS = 60/2783 (2.2%)

*defined as fetal or neonatal
mortality or serious neonatal
morbidity. Neonatal mortality was
assessed for the period from 0 to
27 days after birth. Serious
neonatal morbidity was defined as
one or more of the following: birth
trauma (spinal cord injury, basal or
depressed skull fracture, fracture of
a long bone [humerus, radius, ulna,
femur, tibia, or fibula]; injury to a
peripheral nerve [brachial plexus or
phrenic or facial nerve] present at
72 hours of age or at discharge
from the hospital; subdural or
intracerebral haemorrhage
confirmed by mean of
ultrasonography, computed
tomography [CT], or magnetic
resonance imaging [MRI]); Apgar
score of less than 4 at 5 minutes;
coma, stupor, or decreased
response to pain; seizures on at
least two occasions before 72
hours of age; need for assisted
ventilation with the use of an
endotracheal tube, inserted within
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Study details

Participants Interventions

Rabinovici 1987 Rabinovici

Methods

Rabinovici 1987

) 1987
Sample size

_ Interventions
N=60 women with ce pjanned CS

phalic/non-

cephalic twin pregna
ncies who were
allocated to

vaginal birth (n=33)
or CS (n=27).

Details

Fetal confinements
were assessed by a
plain abdominal x-ray
film and by an
ultrasound examination
that included estimation
of fetal weight, amniotic

Outcomes and Results

72 hours after birth and remaining
in place for at least 24 hours;
septicaemia confirmed by means of
blood culture or meningitis
confirmed by means of
cerebrospinal fluid culture within 72
hours after birth; necrotising
enterocolitis, defined as intestinal
perforation, pneumatosis
intestinalis, or air in the portal vein
diagnosed by means of surgery or
radiography; bronchopulmonary
dysplasia, defined as the need for
supplemental oxygen at a postnatal
gestational age of 36 weeks and
confirmed by means of
radiography; grade Il or IV
intraventricular haemorrhage
confirmed by means of
ultrasonography; or cystic
periventricular leukomalacia
confirmed by means of
ultrasonography.

Rabinovici 1987

Results

Neonatal outcomes:

Mortality:

vaginal birth = 0/66, CS = 0/54
Birth trauma (not defined by the
authors):

vaginal birth = 0/66, CS = 0/54
Neonatal encephalopathy (not
defined by the authors):

fluid volume, localisation vaginal birth = 0/66, CS = 0/54
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Rabinovici 1987

Limitations

Limitations were assessed using
the Cochrane risk of bias tool to
assess risk of bias for RCTs.
Random sequence

generation: unclear risk of bias
(allocation was changed randomly
by a non-involved person

without prior notice on a time basis).
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Study details Participants Interventions Methods Outcomes and Results Comments

Allocation concealment: high risk
of bias (allocation was changed
randomly by a non-involved

person without prior notice on a time
basis. 20% difference in group sizes

of the placenta and Nerve palsy (including brachial

umbilical cord, and plexus injury):

exclusions of gross fetal vaginal birth = 0/66, CS = 0/54

anomalies. Intracerebral haemorrhage:
vaginal birth = 0/66, CS = 0/54

Characteristics
Two women

allocated to the
vaginal birth group
had a CS and in four
the second twin
changed to cephalic
presentation. These
Six women were
excluded from the
data analysis.
Maternal age (mean
(SD)):

Vaginal birth = 30.3
(4.3), CS =29.8 (5.2)
Week's gestation at
birth (mean (SD)):
Vaginal birth = 37.7
(1.6), CS =37.5(1.5)
Nuliparity (no.):
Vaginal birth = 6
(22.2%),CS =7
(26.9%)

Birth weight (mean
(SD)):

first twin: vaginal
birth = 2477 (370),
CS = 2533 (423)
second twin: vaginal
birth = 2459 (510),
CS = 2484 (632)

In the CS group, a lower
segment CS was
undertaken, preferably
with epidural analgesia,
but dependent on
preference of
anaesthetist.

In the VB group, VB
following evaluation of
labour progress using
‘Friedman curve’;
continuous electronic
fetal monitoring was
performed of both
babies. After the birth of
the first twin and before
rupture of the second
amniotic sac, the lie

of the second twin was
assessed clinically and
confirmed by real-time
ultrasonography.

If breech, then

an assisted breech birth
was performed. In
case of fetal distress or
poor progress despite
oxytocin, total breech

Intraventricular haemorrhage:

grade 3 or 4:

vaginal birth = 0/66, CS = 0/54

Maternal outcomes:

Mortality:

vaginal birth = 0/33, CS = 0/27

Actual mode of birth:

vaginal birth = 31/33 (2 women in
the planned vaginal birth group
gave birth via CS), CS = 27/27
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not accounted for (27 versus 33)).
Blinding: unclear risk of bias
(blinding not feasible; it is not
mentioned whether neonatal
assessments was blinded).
Incomplete outcome data: high risk
of bias (6 women allocated to
planned vaginal birth were excluded
from primary analysis for birth not
according to protocol (2 CS and

4 vertex vaginal births). Analysis was
not conducted on an ITT basis.
Selective reporting: low risk of bias
(all outcomes reported).

Other bias: high risk of bias
(baseline imbalance: CS n = 27
versus vaginal birth n = 33).

Other information

Data were mainly extracted from
Hofmeyr 2015 systematic review; if
insufficient data reported in the
systematic review then additional
data were extracted from the original
studies (for example study
characteristics).
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Study details Participants

Inclusion criteria

Twin pregnancy with
induced or
spontaneous labour,
both twins alive, the
first fetus in vertex
presentation and the
second twin in
breech presentation
or in transverse lie,
estimated gestational
age between 35 and
42 weeks,
presumably normal
fetal anatomy, no
signs suggestive of
acute placental
insufficiency or
abruptio placentae,
normal amniotic fluid
volume, normal fetal
heart rate testing, no
maternal or obstetric
indications foe
specific route of
labour (such as
cephalopelvic
disproportion,
previous uterine
surgery or uterine
anomalies that
contraindicated
vaginal birth), and

Interventions Methods

Outcomes and Results

extraction was
performed. Atrtificial
rupture of the second
sac was undertaken as
late as possible.

If the second

twin was in oblique or
transverse lie,

internal version and
complete breech
extraction under general
analgesia or epidural
analgesia. In all cases
of vaginal birth a lateral
episiotomy was
performed.

Vertex —breech
presentation

Planned vaginal birth:
21/33 (39%)

CS: 18/27 (66.7%)

Vertex transverse
presentation

Planned vaginal birth:
12/33 (39%)

CS: 9/27 (33%)
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Study details Participants Interventions

cervix <7 cm
dilated.

Exclusion criteria

Not reported

Full citation Sample size Interventions
N=2,570 twin Planned CS

Hutton, E. K., pregnancies

Hannah, M. E.,

Ross, S., Joseph, planned vaginal

K. S., Ohlsson, A., pirth: N=1285
Asztalos, E. V., women

Willan, A. R., CS: N=1285 women
Allen, A. C., (includes 1 singleton
Armson, B. A., pregnancy)

Gafni, A.,

Mangoff, K.,

Sanchez, J. J.,

Barrett, J. F., Twin Characteristics
Birth Study See Barrett 2013.

Maternal
characteristics:
Age 230 years (n,
%): Planned vaginal
birth = 595 (46.3),
CS =587 (45.68)
Age <30 years (n,
%):

Planned vaginal birth
=690 (53.7), CS =
698 (54.32)

Collaborative,
Group, Maternal
outcomes at 3
months after
planned
caesarean section
versus planned
vaginal birth for
twin pregnancies
in the Twin Birth
Study: a
randomised
controlled trial,

BJOG: An Inclusion criteria

Methods

Details
See Barrett 2013.

Intention-to-treat
analysis

All results were
analysed on an

intention-to-treat basis.

Outcomes and Results

Results

Maternal outcomes:

Long-term consequences -
problematic urinary incontinence*
(n %)

Planned vaginal birth (n=1285) =
82 (6.38)

CS (n=1285) = 70 (5.45); p=0.31

Problematic fecal incontinence* (n,

%
Planned vaginal birth = 17 (1.33)
CS =18 (1.41); p=0.85

Neonatal outcomes:
Neonatal outcomes at 3-month
follow-up

Mortality (n, %)
Planned vaginal birth = 13 (0.51)

CS =21 (0.82)
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Limitations
See Barrett 2013.

Other information

*Problematic urinary incontinence
defined a priori as a little or big
problem with incontinence [losing or
leaking urine when coughing,
laughing or sneezing etc. (urinary);
losing or leaking faeces/stool, fluid or
mucus unexpectedly from the
bowels (fecal); or passing gas/wind
unexpectedly (flatal) within the past
7 days].
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Study details Participants

International See Barrett 2013.
Journal of
Obstetrics &

Gynaecology, . o
122, 1653-62, Exclusion criteria

2015 See Barrett 2013.

Ref Id
430549

Countryl/ies
where the study
was carried out

25 countries
(including
Australia, Canada,
USA, Europe)

Study type
Multicentre,
international
randomised
controlled trial
(The Twin Birth
Study)

Aim of the study
To compare
outcomes at 3
months post-
partum for women
undergoing
planned vaginal

Interventions Methods

Outcomes and Results
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Study details

birth versus
planned

caesarean section

in the Twin Birth
Study.

Study dates
See Barrett 2013.

Source of
funding
See Barrett 2013

Full citation

Lappen, J. R.,
Hackney, D. N.,
Bailit, J. L.,
Maternal and
neonatal
outcomes of
attempted vaginal
compared with
planned cesarean
delivery in triplet
gestations,
American Journal
of Obstetrics and
Gynecology, 215,
493.e1-493.€6,
2016

Ref Id

Participants Interventions Methods Outcomes and Results

Sample size Interventions Details Results

N=80 triplet Planned CS  The planned CS group Maternal outcomes:

pregnancies, N=240 included only women Actual mode of birth:

children undergoing CS and Attempted vaginal birth: successful
excluded anyone coded vaginal birth: 4/24 triplet sets

Attempted vaginal as having an induction  (16.7%)

birth: N=24 triplet or augmentation of Peripartum hysterectomy:

pregnancies, N=72 labour, episiotomy, Attempted vaginal birth = 0/24

neonates perineal laceration, CS = 0/56

Planned CS: N=56 recorded time of labour Stratified analysis by gestational

pregnancies, N=168 onset or complete age

neonates dilation or CS for N=47 triplets who were born at a

intrapartum indication gestational age >=34 weeks via

(failed operative vaginal induced or augmented

Characteristics

Matemnal agg ) CS with the code Actual mode of birth:
(average ( »' indications of "elective"
attempted vaginal -
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birth or labour dystocia). labour (attempted vaginal birth = 18
Women giving birth by  (38.3%), CS = 29 (61.7%))
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Comments

Limitations

Limitations assessed with the
Newcastle-Ottawa Quality
Assessment Scale:

Selection: moderate (for maternal
outcomes) to high risk of bias (for
neonatal outcomes) (the exposed
cohort is somewhat representative of
the average cohort of women
pregnant with triplets as the cohort
was selected from a multicentre
cohort study using detailed medical
record data. Although the non-
exposed cohort was drawn from the
same community as the exposed
cohort, they differ in some baseline
characteristics such as antenatal
corticosteroids and prematurity
which were higher in women who
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Study details

620146

Countrylies
where the study
was carried out

USA

Study type
Retrospective
cohort

Aim of the study
To determine the
likelihood of
success in an
attempted vaginal
birth and assess
maternal and
neonatal
outcomes of
attempted vaginal
versus planned
CS of triplets.

Study dates
2002 through
2008

Source of
funding

Participants

birth = 31.5 (4.8), CS
=33.9 (5)
Caucasian

race: attempted
vaginal birth = 18
(75%), CS = 27
(48%)
Pre-pregnancy BMI
(average (SD)):
attempted vaginal
birth = 23.5 (4.5), CS
=26.7 (7)

Birth gestational age
(weeks, average
(SD)): attempted
vaginal birth = 31.5
(4.8), CS =33.9 (5)
Birth gestational age
range (N):

28 0/7 to 31 6/7:
attempted vaginal
birth = 6 (25%), CS =
9 (16.1%)

32 0/7 to 34 6/7:
attempted vaginal
birth = 12 (50%), CS
=30 (53.6%)

>35 0/7: attempted
vaginal birth = 6
(25%), CS = 17
(30.4%)

Preterm labour:
attempted vaginal
birth = 11 (45.8%),
CS =7 (12.5%)

Interventions Methods

malpresentation” were
also included in the
planned CS group.

The attempted vaginal
birth group was defined
to include all women
with evidence of
spontaneous, induced
or augmented labour
and excluded anyone
giving birth by planned
or prelabour CS (as
defined above).

The analysis for binary
neonatal outcomes was
performed using
Poisson regression with
clustering to account for
correlation within
between neonates
within a triplet
pregnancy.

Outcomes and Results

Attempted vaginal birth: successful
vaginal birth = 4/18 triplet sets
(22.2%)

Neonatal outcomes:

Neonatal asphyxia:

Attempted vaginal birth: 6/72 (8.3)
CS: 2/168 (1.2)
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Comments

had an attempted vaginal birth.
There is certainty that the outcomes
of interest were not present at start
of the study given that the outcomes
could not occur before labour).
Comparability: moderate risk of
bias (the study control for some
factors)

Outcome: low risk of bias (the
outcomes were assessed through
record linkage because the authors
reviewed medical records; the
follow-up was long enough for
outcomes to occur; all subjects were
accounted for).

Other: statistical analysis accounted
for the correlation
(nonindependence) between
neonates within a multifetal
pregnancy.

Other information

Strengths of the study:

Data used for the analysis originate
from a large multicentre cohort of
pregnant women.

Statistical analysis accounted for the
correlation (nonindependence)
between neonates within a multifetal
pregnancy
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Study details Participants Interventions Methods

The data included Antenatal

in this article were corticosteroids (N):
obtained from the attempted vaginal
Consortium on birth = 11 (45.8%),
Safe Labour, CS =12 (2.4%)

which was No women had a
supported by the combined mode of
Intramural birth.

Research

Program of the
Eunice Kennedy
Shriver National
Institute of Child
Health and
Human
Development
(NICHD), National
Institutes of
Health, through

Inclusion criteria
Women who gave
birth at a gestational
age >=28 weeks.

Exclusion criteria
Women with a

contract no. history of CS,

HHSN267200603 pregnancies

425C complicated by
congenital or
chromosomal

anomalies, antenatal
death of >=1 fetuses,
twin-twin transfusion

syndrome
Full citation Sample size Interventions Details

N=386 triplet Planned CS  This study was
Mol, B. W.,

pregnancies,

Bergenhenegouw N=1,158 neonates
en, L., Velzel, J.,

Ensing, S., van de Planned vaginal
Mheen, L., birth: 167/386 (43%),

performed using data
from a retrospective
national cohort
registered in the

Outcomes and Results

Results
Maternal outcomes:
Actual mode of birth:

Comments

Limitations
Limitations assessed with the
Newcastle-Ottawa Quality

Attempted vaginal birth: successful Assessment Scale:

vaginal birth = 73/167 (44%
women)
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Selection: high risk of bias (the
exposed cohort is likely to be
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Ravelli, A. C.,
Kok, M., Perinatal
outcomes
according to the
mode of delivery
in women with a
triplet pregnancy
in The
Netherlands,
Journal of
Maternal-Fetal
and Neonatal
Medicine, 1-7,
2018

Ref Id
888850

Country/ies
where the study
was carried out

The Netherlands

Study type
Retrospective
cohort

Aim of the study
To evaluate the
association of
(intended) mode
of birth and
perinatal mortality

Participants

planned CS: 219/386
(57%)

Characteristics
Maternal age (mean
(SD)): planned CS
group = 32.5 (4.1),
planned vaginal birth
group = 31.7 (4.2);

Chorionicity:

TCTA: planned CS
group = 87 (40%),
planned vaginal birth
group = 70 (42%),
DCTA: planned CS
group = 65 (30%),
planned vaginal birth
group = 47 (28%),
MCTA: planned CS
group = 11 (5%),
planned vaginal birth
group = 6 (4%);

Gestational age at
birth (mean (SD)):
planned CS group =
33.5 (2.1), planned
vaginal birth group =
32.4 (2.9)

26+0 - 31+6 weeks:
planned CS group =
27 (12%), planned
vaginal birth group =
55 (33%),

Interventions

Methods

Netherlands Perinatal
Registry. The Registry
consists of population-
based data containing
information on

pregnancies, births, and

(re)admissions until 28
d after birth. The
Registry database is

obtained by a validated
linkage of three different

registries: the midwife
registry, the
obstetricians registry,
and the neonatology
registry of hospital

admissions of newborn
infants. The coverage of

the Registry is
approximately 96% of
all births in the
Netherlands and
currently includes over
1.9 million records
derived from births in
the last decade.
Neonatal outcomes

were intrapartum death

and neonatal death up
to 28 d after birth.

Neonatal morbidity was

defined as Neonatal
Intensive Care Units
(NICU) admission,
neonatal sepsis,

Outcomes and Results

Neonatal outcomes according to
the intended mode of birth:
Overall 26-40 weeks

Intrapartum/neonatal mortality up to

28 days after birth - overall:
Attempted vaginal birth = 4/167
CS =5/219

Intrapartum/neonatal mortality up to

28 days after birth — first baby:
Attempted vaginal birth = 4/167
CS =3/219

Intrapartum/neonatal mortality up to

28 days after birth — second baby:
Attempted vaginal birth = 1/167
CS =2/219

Intrapartum/neonatal mortality up to

28 days after birth — third baby:
Attempted vaginal birth = 2/167
CS =1/219

Composite of adverse neonatal
morbidity outcomes* — overall:
Attempted vaginal birth = 60/167
CS =56/219

Composite of adverse neonatal
morbidity outcomes* — first baby:
Attempted vaginal birth = 35/167
CS =31/219
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representative of the average cohort
of women pregnant with triplets as
this study was performed using data
from a retrospective national cohort
registered in the Netherlands
Perinatal Registry which covers
approximately 96% of all births in the
Netherlands. However, some
baseline characteristics differ
between the two groups, with a
statistically significantly higher mean
gestational age at birth and higher
mean birth weight of all children in
women who had a planned
caesarean section as compared with
planned vaginal birth. There is
certainty that the outcomes of
interest were not present at start of
the study given that the outcomes
could not occur before labour).
Comparability: moderate risk of
bias (the study control for some
factors)

Outcome: low risk of bias (the
outcomes were assessed using data
from a retrospective national cohort
registered in the Netherlands
Perinatal Registry; the follow-up was
long enough for outcomes to occur;
all subjects were accounted for).
Other: statistical analysis accounted
for the dependency between the
children of the same triplet
pregnancy
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Study details Interventions

and morbidity in a
large national
cohort of women
who gave birth to
triplets in The
Netherlands

Participants

32+0 - 36+6 weeks:
planned CS group =
183 (84%), planned
vaginal birth group =
107 (64%),

37+0 - 40+0 weeks:
planned CS group =
9 (4%), planned
vaginal birth group =

Study dates 5 (3%);

Between 1999 ) )
Birth weight (grams,

and 2008

mean (SD):
Source of Foetus 1: planned
funding CS group = 1962

First author is
supported by a

(432), planned
vaginal birth group =

NHMRC 1769 (492)
Practitioner Foetus 2: planned
Fellowship CS group = 1910
[GNT1082548] (482), planned

vaginal birth group =
1768 (499)

Foetus 3: planned
CS group = 1900
(476), planned
vaginal birth group =
1746 (501)

and reports
consultancy for
ObsEva, Merck
Merck KGaA and
Guerbet

Inclusion criteria
All women with a
triplet pregnancy
who gave birth
beyond 26 weeks
between 1 January

Methods

intraventricular
haemorrhage (IVH),
bronchopulmonary
dysplasia (BPD), and
infant respiratory
distress syndrome
(IRDS).

Outcomes and Results

Composite of adverse neonatal
morbidity outcomes* — second
baby:

Attempted vaginal birth = 40/167
CS =35/219

Composite of adverse neonatal
morbidity outcomes* — third baby:
Attempted vaginal birth = 39/167
CS =39/219

Intrapartum/neonatal mortality up to

28 days after birth or composite of
adverse neonatal morbidity
outcomes:

Attempted vaginal birth = 56/167
CS =55/219

*defined as NICU admission,
neonatal sepsis, intraventricular
haemorrhage, bronchopulmonary
dysplasia, and infant respiratory
distress syndrome.

Twin and triplet pregnancy: evidence review for mode of birth DRAFT (March 2019)

50

Comments

Other information

Strengths of the study:

Perinatal outcomes were analysed
taking into account the dependency
between the children of the same
triplet pregnancy
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Study details Participants Interventions Methods Outcomes and Results Comments

1999 and 31
December 2008.
Women were
included
independently of
chorionicity and
mode of conception

Exclusion criteria
Women with were
severe congenital
abnormalities and
intrauterine fetal
death. Also women
who gave birth
before 26+0 weeks
of gestation because
in the time period of
the study active
management
between 24+0 and
26+0 weeks was not
general practice in
the Netherlands

Full citation Sample size Interventions Details Results Limitations
N=83 triplet
Peress, D., Dude, pregnancies, N=249 Planned CS  Aretrospective cohort ~ Maternal outcomes: Limitations assessed with the
A., Peaceman, A., children study of all women who ) Newcastle-Ottawa Quality
Yee, L. M., gave birth to a triplet Actual mode of birth: Assessment Scale:
Maternal and Attempted vaginal gestation at 24.0 weeks’ . o ) - _
neonatal birth: N=21 gestation or beyond at Attempted vgglnal birth: successful - selection: high risk of bias (the
outcomes in triplet pregnancies, N=63 Northwestern Memorial vagln[;';ll birth: 12/21 triplet sets exposed cohort is likely to be
gestations by trial neonates Hospital from 1 January (57.1%) representative of the average cohort

Twin and triplet pregnancy: evidence review for mode of birth DRAFT (March 2019)
51



DRAFT FOR CONSULTATION
Mode of birth

Study details

of labor versus
planned cesarean Planned CS: N=62

delivery, Journal ~ Pregnancies, N=186
of Maternal-Fetal neonates

& Neonatal
MedicineJ Matern
Fetal Neonatal

Participants

Characteristics

Maternal age (years,

Med, 1-6, 2018 mean (SD)):
attempted vaginal
Refld birth = 32 (4.7), CS =
898002 33.9 (4.8)
Country/ies Multiparous:

where the study ~attempted vaginal
was carried out  birth =11 (52.3%),
CS =16 (25.8%)

USA S
Chorionicity:
Study type
dichorionic/triamnioti
Retrospective c: attempted vaginal

cohort birth = 6 (28.6%), CS
=43 (69.4%)
Aim of the study
) trichorionic/triamnioti
Touse detailed  ¢: attempted vaginal

clinical records to  pjrth = 15 (71.4%),
describe the rate  Cs =19 (30.7%)

of vaginal birth

among those Preterm labour:
undergoing triplet attempted vaginal
vaginal trial of birth = 18 (85.7%),
labour, identify CS =33 (563.2%)
factors associated ) o
labour, and

Interventions Methods

2005 to 1 March 2016.
Eligible records were
identified from a
database of all
ultrasounds performed
in the author's
department. Following
birth, the neonatal
hospital records were
used to obtain all
neonatal data.

Outcomes and Results

Peripartum hysterectomy:

Attempted vaginal birth = 0/21
CS =3/62

Postpartum haemorrhage:

Attempted vaginal birth = 8/21
CS =33/62
Neonatal outcomes:

Respiratory distress syndrome:

Attempted vaginal birth = 17/63
CS =45/186

Intraventricular haemorrhage

(grade 3&4):
Attempted vaginal birth = 1/63

CS =0/186

Necrotising enterocolitis:

Attempted vaginal birth = 4/63
CS =10/186

Composite of adverse neonatal
morbidity outcomes*:

Attempted vaginal birth = 18/63
CS = 60/186
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of women pregnant with triplets as
this study was performed using data
from the authors institution.
However, some baseline
characteristics differ between the
two groups, where more women in
the planned VB group were
multiparous (52.3% versus 25.8%),
had more trichorionic/triamniotic
triplets (71.4% versus 30.7%) but
less dichorionic/triamniotic triplets
(28.6% versus 69.4%), and more of
them had preterm labour (85.7%
versus 53.2%). There is certainty
that the outcomes of interest were
not present at start of the study
given that the outcomes could not
occur before labour).

Comparability: moderate risk of
bias (the study control for some
factors)

Outcome: low risk of bias (the
outcomes were identified via
ultrasound records and hospital
neonatal records; the follow-up was
long enough for outcomes to occur;
all subjects were accounted for)

Other: none

Other information
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Study details

determine
maternal and
neonatal
outcomes by birth
approach in a
well-
characterised,
updated triplet
cohort.

Study dates

Between January
2005 and March
2016

Source of
funding

LMY is supported
by the NICHD,
K12 HD050121-
11. Research
reported in this
publication was
supported, in part,
by the National
Institutes of
Health’s National
Center for
Advancing
Translational
Sciences, grant
Number
UL1TR001422

Participants Interventions Methods

Women with triplet
pregnancy. Also,
women were not
excluded if they had
a prior caesarean
birth as long as they
were otherwise
eligible for a trial of
labour after
caesarean.

Exclusion criteria

Women were
excluded if they did
not give birth at
Northwestern
Memorial Hospital,
experienced
antenatal death of
one or more fetuses,
or had twin-to-twin
transfusion
syndrome.
Additionally, women
whose triplet
gestations were
electively or
spontaneously
reduced to a
singleton or twin
gestation were
excluded, and those
who had a
contradiction to a

Outcomes and Results

*defined as respiratory distress
syndrome, necrotising enterocolitis,
grade 3/4 intraventricular
haemorrhage, retinopathy of
prematurity, and sepsis
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Study details Participants Interventions Methods Outcomes and Results Comments

trial of labour, such
as a placenta
praevia or a prior
classical caesarean
birth.
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Appendix E — Forest plots

2 Forest plots for review question: What is for the optimal mode of birth to improve outcomes
3 for mothers and babies in twin and triplet pregnancy?

4 No meta-analysis was undertaken for this review and so there are no forest plots.

5
6

56
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Appendix F — GRADE tables

2 GRADE profile for review question: What is for the optimal mode of birth to improve outcomes for mothers and babies in twin and triplet
3 pregnancy?

4 Table 4: Comparison: planned caesarean section versus planned vaginal birth for women with twin or triplet pregnancy, outcomes for
5 the woman

2 Randomi  Very No serious No serious Very none 1/1419 1/1425 RR 1 0 fewer POOO CRITICAL
sed trials seriou inconsistenc indirectnes serious? (0.07%) (0.07%) (0.06 per 1000 VERY
st y s to (from 1 LOW
15.97) fewerto
11 more)
1 Randomi  No No serious No serious Very None 26/1391 32/1391 RR 4 fewer SloISIS) IMPORTA
sed trials seriou inconsistenc indirectnes serious? (1.9%) (2.3%) 0.81 per 1000 LOW NT
S risk y S (0.49 (from 12
of bias to fewer to 8
1.36) more)
1 Randomi  No No serious No serious  Serious? None 0/1391 1/1391 POR RD O (- ODPO IMPORTA
sed trials  seriou inconsistenc indirectnes (0%) (0.07%) 0.14 0.00 to MODERA  NT
s risk y S (0.00 0.00) TE
of bias to
6.82)
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1 Randomi No No serious No serious Very None 3/1391 3/1391 RR 1 0 fewer PPOO IMPORTA
sed trials  seriou inconsistenc indirectnes serious? (0.22%) (0.22%) (0.2to per1000 LOW NT
S risk y s 4.95) (from 2
of bias fewer to 9
more)
1 Randomi  No No serious No serious Serious* None 70/1285 82/1285 RR 10 fewer PPPO IMPORTA
sed trials  seriou inconsistenc indirectnes (5.4%) (6.4%) 0.85 per 1000  MODERA NT
s risk y S (0.63 (from 24 TE
of bias to fewer to
1.16) 10 more)
1 Randomi  No No serious No serious Very None 18/1285 17/1285 RR 1 more PPpOeo IMPORTA
sed trials seriou inconsistenc indirectnes serious? (1.4%) (1.3%) 1.06 per 1000 LOW NT
s risk y s (0.55 (from 6
of bias to fewer to
2.05) 14 more)
2 Randomi  Very No serious No serious No None 1279/141 553/142 RR 512 more GHHOO IMPORTA
sed trials seriou inconsistenc indirectnes serious 9 6 2.32 per 1000 LOW NT
st y s imprecisio (90.1%) (38.8%) (2.17 (from 454
n to more to
1279/141 248 | oie
9 (90%) )
with
planned
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CS had
planned
CS
1 Randomi No No serious No serious No None 11/1392 59/1393 RR 34 fewer DDDD IMPORTA
sedtrials seriou inconsistenc indirectnes serious (0.79%) (4.2%) 0.19 per 1000 HIGH NT

S risk y S imprecisio (0.1to (from 28

of bias n 11/1392 59/1393 035) fewer to
with with

planned planned
CS had VB had
VB and VB and

Cs Cs
2 Randomi  Very No serious No serious No None 129/1419 814/142 RR 479 fewer HHOO IMPORTA
sed trials  seriou inconsistenc indirectnes serious (9.1%) 6 0.16 per 1000 LOW NT
st y S imprecisio (57.1%) (0.13 (from 462
n to fewer to
gla/142 019) 497
6 (57%) fewer)
with
planned
VB had
VB
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59



DRAFT FOR CONSULTATION
Mode of birth

Randomi No serious No serious  Serious* None 102/1392 118/139 RR 12 fewer PPPD IMPORTA
sed trials  seriou inconsistenc indirectnes (7.3%) 2 0.86 per 1000  MODERA NT
s risk y S (8.5%) (0.67 (from28 TE
of bias to fewer to 9
1.112) more)

1 Observati No No serious No serious Serious? None 0/56 0/24 Not RD O (- POOO IMPORTA
onal seriou inconsistenc indirectnes (0%) (0%) calcula 0.06 to VERY NT
studies s risk y S ble 0.06) LOW

of bias

1 Observati  Very No serious No serious  Serious? None 3/62 0/21 POR RD 0.05 SISISIS) IMPORTA
onal seriou inconsistenc indirectnes 3.94 (-0.04 to VERY NT
studies sé y S (0.28 0.13) LOW

to
55.01)

1 Observati  Very No serious No serious Serious* None 33/62 8/21 RR 152 more HOOO IMPORTA
onal seriou inconsistenc indirectnes 1.4 per 1000 VERY NT
studies sb y s (0.77 (from 88 LOW

to fewer to
2.53) 583
more)

CActualmodeofbirth
1 Observati No No serious No serious No None 56/56 4/24 RR 752 more @POO IMPORTA
(whole onal seriou inconsistenc indirectnes  serious (100%) (16.7%) 5.51 per 1000 LOW NT
cohort, studies s risk y s imprecisio (2.38 (from 230
n=80) of bias n more to
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4124 to 1000
(17%) 12.72) more)
with

planned

VB had

VB for

all 3

triplets

1 Observati  No No serious No serious No None 29/29 4/18 RR 700 more HPHOO IMPORTA

(those onal seriou inconsistenc indirectnes  serious (100%) (22.2%) 4.15 per 1000 LOW NT

born at studies s risk y S imprecisio (1.85 (from 189

>34 of bias n 4/18 to more to

weeks (22%) 9.32) 1000

via with more)

induced/ planned

augment VB had

ed VB

labour,

n=47)

1 Observati Seriou  No serious No serious No None 219/219 73/167 RR 560 more HOOGO IMPORTA
onal s risk inconsistenc indirectnes  serious (100%) (43.7%) 2.28 per 1000  VERY NT
studies of y S imprecisio (2.92 (from 402 LOW

bias’ n 73/167 to more to
(43.7%) 2.71) 747
with i)
planned
VB had
VB
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Observati  Very No serious No serious Serious None 62/62 12/21 429 more HOOO IMPORTA
onal seriou inconsistenc indirectnes imprecisio (100%) (57.1%) 1.75 per 1000 VERY NT
studies s y s n? (1.21 (from 120 LOW

12/21 to more to

(57.1%) 2.52) 869

with more)

planned

VB had

VB

Cl: confidence interval; CS: Caesarean section; MID: minimally important difference; POR: Peto odds ratio; RD: risk difference; RR: risk ratio; VB: vaginal birth

1 Rabinovici 1987: Unclear risk of bias for random sequence generation and high risk of bias for allocation concealment as it was changed randomly by a non-involved person
without prior notice on a time basis. 20% difference in group sizes not accounted for (27 versus 33). Unclear risk of bias for blinding as it is not mentioned whether neonatal
assessments was blinded. High risk of bias for incomplete outcome data as 6 women allocated to planned vaginal birth were excluded from primary analysis for birth not according
to protocol (2 CSs and 4 vertex vaginal births). Analysis was not conducted on an ITT basis. High risk of bias due to the baseline imbalance: CS n = 27 versus vaginal birth n = 33
2 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds

3 There is no agreed default MID for Peto odds ratio or risk difference. Due to low event rates and their impact on the width of confidence intervals imprecision was rated as
‘serious’ to avoid quality rating inflation for outcomes using this measure

4 The quality of evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold

5 Defined as maternal death or serious maternal morbidity before 28 days post-partum, defined as one or more of the following: death; haemorrhage (blood loss 21500 ml, need for
blood transfusion, or need for dilation and curettage after birth); laparotomy; genital tract injury (need for hysterectomy; vulvar or perineal hematoma requiring evacuation; broad-
ligament hematoma confirmed by means of ultrasonography, CT, or MRI; intraoperative damage to the bladder, ureter, or bowel requiring repair; fistula involving the genital tract;
or third-degree or fourth-degree perineal laceration involving the anal sphincter or mucosa); thromboembolism (deep-vein thrombosis, thrombophlebitis, or pulmonary embolism)
requiring anticoagulant therapy; systemic infection (temperature 238.5°C on two or more occasions at least 24 hours apart, not including the first 24 hours after birth, or pneumonia
confirmed by means of radiography or, if there was sepsis, confirmed by means of blood culture); major medical life-threatening illness (the acute respiratory distress syndrome,
amniotic-fluid embolism, disseminated intravascular coagulation, bowel obstruction, or paralytic ileus requiring the use of nasogastric suctioning); wound infection requiring
prolongation of the hospital stay, readmission to the hospital, or repeated treatment as an outpatient; wound dehiscence or breakdown; or other serious maternal complication

6 High risk of selection bias as, although the non-exposed cohort was drawn from the same community as the exposed cohort, they differ in some baseline characteristics such as
nulliparity, chorionicity and preterm labour

7 Some baseline characteristics differ between the planned CS and planned VB groups, for example a statistically significantly higher mean gestational age at birth and higher
mean birth weight of all children was observed in women who had a planned CS as compared with those who had a planned VB

Twin and triplet pregnancy: evidence review for mode of birth DRAFT (March 2019)
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1 Table 5: Comparison: planned caesarean section versus planned vaginal birth for women with twin or triplet pregnancy, outcomes for
2 the baby

1 Randomi No No serious No serious Very None 13/2783 9/2782 RR 14 more PPOO CRITICAL
sed trials  seriou inconsistenc indirectnes serious?® (0.47%) (0.32%) 1.44 per LOW
S risk y s (0.62 10,000
of bias to (from 12
3.37) fewer to
77 more)
2 Randomi  Very No serious No serious Very None 11/2837 8/2848 RR 10 more POOO CRITICAL
sed trials seriou inconsistenc indirectnes serious?! (0.39%) (0.28%) 1.37 per VERY
s? y s (0.55 10,000 LOW
to (from 13
3.41) fewer to
68 more)
1 Randomi  Seriou No serious No serious Very None 11/2320 8/2283 RR 1 more SISISIS) CRITICAL
sed trial s8 inconsistenc  indirectnes  serious? (0.47%) (0.35%) 1.35 per 1000 VERY
Y S (0.55 (from 2 LOW
to fewer to 8
3.36) more)
‘Neurodevelopmental delay (follow-up 2years)
1 Randomi  Seriou No serious No serious  Serious* None 104/2285 110/226 RR 3 fewer SloISIS) CRITICAL
sed trials  s® inconsistenc indirectnes (4.6%) 0 0.94 per 1000 LOW
y S (4.9%) (0.72 (from 14
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to fewer to
1.21) 10 more)

1 Randomi  Seriou No serious No serious Very None 2/2285 1/2260 RR 4 more POOO CRITICAL
sed trials  s® inconsistenc  indirectnes  serious? (0.09%) (0.04%) 1.98 per VERY
y s (0.18 10,000 LOW
to (from 4
21.8) fewer to
92 more)
1 Randomi  Seriou No serious No serious Serious* None 62/2285 78/2260 RR 7 fewer PPpOeo CRITICAL
sed trials  s°® inconsistenc  indirectnes (2.7%) (3.5%) 0.79 per 1000 LOW
y S (0.57 (from 15
to fewer to 3
1.09) more)
1 Randomi  Seriou No serious No serious Serious* None 95/2285 105/225 RR 5 fewer PPpOO CRITICAL
sed trials  s® inconsistenc indirectnes (4.2%) 8 0.89 per 1000 LOW
y S (4.7%) (0.68 (from 15
to fewer to 8
1.17) more)
‘Nervepalsy (including brachial plexus injury)
1 Randomi  Very No serious No serious  Serious® None 0/54 0/66 Not RD O (- SISISIS) IMPORTA
sed trials  seriou inconsistenc indirectnes (0%) (0%) calcula 0.03to VERY NT
s? y s ble 0.03) LOW
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Randomi No serious No serious  Serious® None 0/2759 4/2765 POR RD O (- PPPHO IMPORTA
sed trials  seriou inconsistenc indirectnes (0%) (0.14%) 0.14 0.00 to MODERA NT
S risk y S (0.02 0.00) TE
of bias to
0.96)
1 Randomi No No serious No serious Very None 1/2759 1/2765 RR 1 0 fewer PPOO IMPORTA
sed trials seriou inconsistenc indirectnes serious?! (0.04%) (0.04%) (0.06 per LOW NT
S risk y s to 10,000
of bias 16.01) (from 3
fewer to
54 more)
1 Randomi  Very No serious No serious  Serious® None 0/54 0/66 Not RD O (- SISISIS) IMPORTA
sed trials  seriou inconsistenc indirectnes (0%) (0%) calcula 0.03to VERY NT
s? y S ble 0.03) LOW
1 Randomi  Seriou No serious No serious Very None 4/2296 5/2266 0.79 0 fewer SISISIS) IMPORTA
sed trial s8 inconsistenc  indirectnes  serious? (0.17%) (0.22%) (0.21 per 1000 VERY NT
Y S to (from 2 LOW
2.94) fewer to 4
more)
 22seizures within 72 hr after birth (follow-up 28days)
1 Randomi  No No serious No serious Very None 3/2759 3/2765 RR 1 0 fewer PPpOoO IMPORTA
sed trials seriou inconsistenc indirectnes serious?! (0.11%) (0.11%) (0.2to per 1000 LOW NT
S risk y S 4.96) (from 1
of bias fewer to 4
more)
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1 Randomi No No serious No serious Serious* None 6/2759 18/2765 RR 4 fewer DDDO IMPORTA
sedtrials seriou inconsistenc indirectnes (0.22%) (0.65%) 0.33 per 1000  MODERA  NT
s risk y S (0.13 (from 1 TE
of bias to fewer to 6

0.84) fewer)

1 Randomi  Very No serious No serious Serious® None 0/54 0/66 Not RD O (- POOO IMPORTA
sed trials  seriou inconsistenc indirectnes (0%) (0%) calcula 0.03to VERY NT
s? y S ble 0.03) LOW
1 Randomi  No No serious No serious  Serious® None 2/2759 0/2765 POR RD O PPPO IMPORTA
sed trials seriou inconsistenc indirectnes (0.07%) (0%) 7.41 (0.00 to MODERA NT
s risk y s (0.46 0.00) TE
of bias to
118.46
)
1 Randomi  Seriou No serious No serious  Serious® None 2/2296 0/2266 POR RD O (- SloISIS) IMPORTA
sed trials  s® inconsistenc indirectnes (0.09%) (0%) 7.3 0.00 to LOW NT
y s (0.46 0.00)
to
116.69

H

1 Randomi  Very No serious No serious Serious® None 0/54 0/66 Not RD 0 (- POOO IMPORTA
sed trials  seriou inconsistenc indirectnes (0%) (0%) calcula 0.03to VERY NT
s? y s ble 0.03) LOW
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Necrotising enterocolitis (follow-up 28days)
1 Randomi No No serious No serious Very None 1/2759 2/2765 RR 0.5 0 fewer PPOO IMPORTA
sed trials  seriou inconsistenc indirectnes serious?® (0.04%) (0.07%) (0.05 per 1000 LOW NT
S risk y s to (from 1
of bias 5.52) fewer to 3
more)
1 Randomi  Seriou No serious No serious Very None 1/2296 2/2266 RR 0 fewer POOO IMPORTA
sed trials  s°® inconsistenc  indirectnes  serious? (0.04%) (0.09%) 0.49 per 1000 VERY NT
y S (0.04 (from 1 LOW
to fewer to 4
5.44) more)
1 Randomi  No No serious No serious Serious* None 146/2759 125/276 RR 8 more PPPO IMPORTA
sed trials seriou inconsistenc indirectnes (5.3%) 5 1.17 per 1000 MODERA NT
S risk y s (4.5%) (0.93 (from 3 TE
of bias to fewer to

1.48) 22 more)

1 Randomi  No No serious No serious  Serious* None 60/2783 52/2782 RR 3 more ODPO IMPORTA
sedtrials seriou inconsistenc indirectnes (2.2%) (1.9%) 1.15 per 1000 MODERA NT
S risk y S (0.80 (from 4 TE
of bias to fewer to

1.67) 13 more)

Twin and triplet pregnancy: evidence review for mode of birth DRAFT (March 2019)
67



DRAFT FOR CONSULTATION
Mode of birth

Observati  Very No serious No serious Very None 5/219 4/167 1 fewer POeOO CRITICAL
onal seriou inconsistenc indirectnes  serious?! (2.3%) (2.4%) 0.95 per 1000 VERY
studies s’ y s (0.26 (from 18 LOW

to 3.5) fewerto

60 more)
1 Observati  Very No serious No serious Very None 3/219 4/167 RR 10 fewer POOO CRITICAL

onal seriou inconsistenc indirectnes  serious? (1.4%) (2.4%) 0.57 per 1000 VERY
studies s’ y s (0.13 (from 21 LOW

to fewer to

2.52) 36 more)

1 Observati  Very No serious No serious Very None 2/219 1/167 RR 3 more SISISIS) CRITICAL
onal seriou  inconsistenc indirectnes serious?! (0.91%) (0.6%) 1.53 per 1000 VERY
studies s7 y S (0.14 (from 5 LOW
to fewer to

16.68) 94 more)

1 Observati  Very No serious No serious Very None 1/219 2/167 RR 7 fewer POOO CRITICAL
onal seriou inconsistenc indirectnes  serious?! (0.46%) (1.2%) 0.38 per 1000 VERY
studies s7 y s (0.03 (from 12 LOW
to fewer to

4.17) 38 more)

1 Observati  Very No serious No serious Very None 45/186 17/63 RR 0.9 27 fewer POOO IMPORTA
onal seriou inconsistenc indirectnes  serious?! (24.2%) (27%) (0.56 per 1000  VERY NT
studies s8 y S to (from 119 LOW

1.45) fewer to
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121

more)

1 Observati  Very No serious No serious Serious® None 0/186 1/63 POR RD -0.02 OGO IMPORTA
onal seriou inconsistenc indirectnes (0%) (1.6%) 0.02 (-0.05t0  VERY NT
studies s8 y S (0.00 0.02) LOW

to
1.74)

1 Observati  Very No serious No serious Very None 10/186 4/63 RR 10 fewer POOO IMPORTA
onal seriou inconsistenc indirectnes serious! (5.4%) (6.3%) 0.85 per 1000 VERY NT
studies s8 y S (0.28 (from 46 LOW

to fewer to
2.61) 102
more)

1 Observati  Very No serious No serious No None 2/168 6/72 RR 72 fewer POOO IMPORTA
onal seriou inconsistenc indirectnes imprecisio (1.2%) (8.3%) 0.14 per 1000  VERY NT
studies s? y s n (0.03 (from 26 LOW

to fewer to

0.69) 81 fewer)

110 Observati  Very No serious No serious  Serious* None 56/219 60/167 RR 104 fewer GOOO IMPORTA
onal seriou inconsistenc indirectnes (25.6%) (35.9%) 0.71 per 1000  VERY NT
studies s’ y s (0.53 (from 14 LOW

to fewer to
0.96) 169
fewer)
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Observati  Very No serious No serious Very None 60/186 18/63 37 more POeOO IMPORTA
onal seriou inconsistenc indirectnes  serious? (32.3%) (28.6%) 1.13 per 1000 VERY NT
studies s8 y s (0.73 (from 77  LOW
to fewer to
1.76) 217
more)

1 Observati  Very No serious No serious  Serious* None 31/219 35/167 RR 67 fewer SISISIS) IMPORTA
onal seriou inconsistenc indirectnes (14.2%) (21%) 0.68 per 1000 VERY NT
studies s’ y s (0.44 (from 117 LOW

to fewer to

1.05) 10 more)

1 Observati  Very No serious No serious Serious* None 35/219 40/167 RR 79 fewer POOO IMPORTA
onal seriou inconsistenc indirectnes (16%) (24%) 0.67 per 1000 VERY NT
studies s’ y s (0.44 (from 134 LOW

to fewer to 0
1.00) more)

1 Observati  Very No serious No serious Serious* None 39/219 39/167 RR 56 fewer POOO IMPORTA
onal seriou inconsistenc indirectnes (17.8%) (23.4%) 0.76 per 1000 VERY NT
studies s7 y s (0.51 (from 114 LOW

to fewer to

1.13) 30 more)

1 Observati  Very No serious No serious  Serious* None 55/219 56/167 RR 84 fewer SISISIS) IMPORTA
onal seriou inconsistenc indirectnes (25.1%) (33.5%) 0.75 per 1000  VERY NT
studies s7 y S (0.55 (from 151 LOW
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to fewer to 7
1.02) more)

ClI: confidence interval; CS: Caesarean section; MID: minimally important difference; POR: Peto odds ratio; RD: risk difference; RR: risk ratio

1 The quality of the evidence was downgraded by 2 levels because the 95% ClI crosses 2 default MID thresholds

2 Rabinovici 1987: Unclear risk of bias for random sequence generation and high risk of bias for allocation concealment as it was changed randomly by a non-involved person
without prior notice on a time basis. 20% difference in group sizes not accounted for (27 versus 33). Unclear risk of bias for blinding as it is not mentioned whether neonatal
assessments was blinded. High risk of bias for incomplete outcome data as 6 women allocated to planned vaginal birth were excluded from primary analysis for birth not according
to protocol (2 CSs and 4 vertex vaginal births). Analysis was not conducted on an ITT basis. High risk of bias due to the baseline imbalance: CS n = 27 versus vaginal birth n = 33
3 High risk of bias for incomplete outcome data (>15% lost to follow-up)

4 The quality of the evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold

5 There is no agreed default MID for Peto odds ratio or risk difference. Due to low event rates and their impact on the width of confidence intervals imprecision was rated as
‘serious’ to avoid quality rating inflation for outcomes using this measure

6 Defined as fetal or neonatal mortality or serious neonatal morbidity. Neonatal mortality was assessed for the period from 0 to 27 days after birth. Serious neonatal morbidity was
defined as one or more of the following: birth trauma (spinal cord injury, basal or depressed skull fracture, fracture of a long bone [humerus, radius, ulna, femur, tibia, or fibula];
injury to a peripheral nerve [brachial plexus or phrenic or facial nerve] present at 72 hours of age or at discharge from the hospital; subdural or intracerebral haemorrhage
confirmed by mean of ultrasonography, computed tomography [CT], or magnetic resonance imaging [MRI]); Apgar score of less than 4 at 5 minutes; coma, stupor, or decreased
response to pain; seizures on at least two occasions before 72 hours of age; need for assisted ventilation with the use of an endotracheal tube, inserted within 72 hours after birth
and remaining in place for at least 24 hours; septicaemia confirmed by means of blood culture or meningitis confirmed by means of cerebrospinal fluid culture within 72 hours after
birth; necrotising enterocolitis, defined as intestinal perforation, pneumatosis intestinalis, or air in the portal vein diagnosed by means of surgery or radiography; bronchopulmonary
dysplasia, defined as the need for supplemental oxygen at a postnatal gestational age of 36 weeks and confirmed by means of radiography; grade 1ll or IV intraventricular
haemorrhage confirmed by means of ultrasonography; or cystic periventricular leukomalacia confirmed by means of ultrasonography

7 High risk of selection bias as, although the non-exposed cohort was drawn from the same community as the exposed cohort, they differ in some baseline characteristics such as
mean gestational age at birth and mean birth weight

8 High risk of selection bias as, although the non-exposed cohort was drawn from the same community as the exposed cohort, they differ in some baseline characteristics such as
multiparity, trichorionic/triamniotic triplets and preterm labour which were higher in women who had an attempted VB

9 High risk of selection bias as, although the non-exposed cohort was drawn from the same community as the exposed cohort, they differ in some baseline characteristics such as
antenatal corticosteroids and prematurity which were higher in women who had an attempted VB

10 Defined as Neonatal Intensive Care Units admission, neonatal sepsis, intraventricular haemorrhage, bronchopulmonary dysplasia, and infant respiratory distress syndrome

11 Defined as respiratory distress syndrome, necrotising enterocolitis, grade 3/4 intraventricular haemorrhage, retinopathy of prematurity, and sepsis
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Appendix G — Economic evidence study selection

2 Economic evidence study selection for review question: What is for the optimal mode of birth
3 to improve outcomes for mothers and babies in twin and triplet pregnancy?

4

Figure 2: Flow diagram of economic article selection for the optimal mode of birth to
improve outcomes for mothers and babies in twin and triplet pregnancy

Titles and abstracts
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+ 4

Full copies retrieved
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Appendix H—- Economic evidence tables

2 Economic evidence tables for review question: What is for the optimal mode of birth to
3 improve outcomes for mothers and babies in twin and triplet pregnancy?

4 No economic evidence was identified for this review.
5

73
Twin and triplet pregnancy: evidence review for mode of birth DRAFT (March 2019)



DRAFT FOR CONSULTATION
Mode of birth

Appendix | —= Economic evidence profiles

2 Economic evidence profiles for review question: What is for the optimal mode of birth to
3 improve outcomes for mothers and babies in twin and triplet pregnancy?

4 No economic evidence was identified for this review.
5
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Appendix J — Economic analysis

o ok WM

0 ~

10
11
12
13

14

15

16
17
18

19

20

21
22

Economic analysis for review question: What is for the optimal mode of birth to improve
outcomes for mothers and babies in twin and triplet pregnancy?

No economic evidence was identified for this review but resource use and unit cost data was
presented to inform the committee discussion.

Table 6 gives the number of twin and triplet pregnancies in England and Wales in 2016.

Table 6: Number of twin and triplet live and stillbirths in England and Wales in 2016

(ONS)
Twin 21,392 180
Triplet (and above) 495 5

ONS: Office for National Statistics

Table 7 gives unit costs for alternative modes of birth derived from 2016-17 NHS Reference
costs. We have then followed the approach of Ledger 2006 by applying a multiplier of 1.34 to
allow for the fact that a twin birth would utilise more health care resources than a singleton
birth.

Table 7: Birth costs

Unassisted vaginal birth £2,297 £3,079
Assisted vaginal birth £3,367 £4,512
Planned caesarean section £3,557 £4,767
Emergency caesarean section £4,781 £6,406

(a) Applying a multiplier of 1.34

Table 8 gives the mode of birth for twin pregnancies reported in the National Sentinel
Caesarean Section audit 2001, although the committee considered that the proportion of
planned caesarean sections was likely to have risen since then.

Table 8: Estimated proportion of different modes of birth for twin pregnancies

Unassisted vaginal birth 36.3%
Assisted vaginal birth 4.7%
Planned caesarean section 22.0%
Emergency caesarean section 37.0%
75
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Appendix K — Excluded studies

2 Excluded studies for review question: What is for the optimal mode of birth to improve
3 outcomes for mothers and babies in twin and triplet pregnancy?
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Non relevant comparison

Study design not relevant to protocol
for twin pregnancy - it is
retrospective cohort study

Non relevant comparison

Non relevant comparison

Study design not relevant to protocol
for twin pregnancy - itis a
retrospective study of medical
records

Study design not relevant to protocol
for twin pregnancy - itis a
prospective cohort study

Non-comparative study - evaluation
of obstetric, maternal and perinatal
outcomes

Study design not relevant to protocol
- retrospective case series
comparing triplet pregnancies by trial
or labour versus elective caesarean
section

Non-comparative case series;
retrospective review of triplet
pregnancy to determine frequencies
of maternal and neonatal outcomes

Non-comparative retrospective
review of triplet
pregnancyDescription of maternal
and fetal-neonatal outcomes
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Study design not relevant to protocol
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retrospective cohort study
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caesarean section, vertex and non-
vertex, and cephalic versus breech
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Trial (RCT)
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planned caesarean section) were
reported
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Economic studies

2 No economic evidence was identified for this review.
3
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Appendix L — Research recommendations

2 Research recommendations for review question: What is the optimal mode of birth to
3 improve outcomes for mothers and babies in twin and triplet pregnancy?

4 No research recommendation was made for this review.

5
6
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