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Abstract

Objective: To compare maternal outcomes for placenta praevia (PP) between those who experience antepartum haemorrhage

(APH) and those without APH. Design: Retrospective cohort study. Setting: Royal Brisbane & Women’s Hospital, Australia.

Population: Over ten years, a total of 368 women with placenta praevia (PP) were recruited and divided into APH (n=230)

and No APH (n=138). Methods: Data retrieved from institution-based obstetric database were analysed using logistic re-

gressions for binary outcomes and Poisson or negative binomial regressions for counts. Main Outcome Measures: Type of

PP, timing and mode of delivery, intra-operative and postpartum complications, volume of blood loss and number of blood

transfusions. Results: Compared to women without APH, women who experienced APH had a greater proportion of major

PP (OR=2.88,p<0.001), emergency lower uterine segment (OR=6.24,p<0.001) and classical (OR=14.9,p<0.001) sections, use

of general anaesthesia (OR=3.14,p<0.001), preterm delivery (median 35.4 vs 38.0 weeks, p<0.001). There was no signifi-

cant differences intra-operatively (number of uterotonics used or additional surgical techniques), greater volume of bloods loss

(IRR=1.20,p=0.006), increased frequency of blood transfusion (IRR=3.36,p<0.001), and longer post-operative hospital stay

(IRR=1.27,p=0.001). There was a total of four hysterectomies and no intensive care unit admissions or maternal deaths.

Conclusions: Women with PP who experienced APH had a tendency for preterm delivery, emergency caesarean section, greater

blood loss requiring more blood transfusion and longer hospital admissions. However, a lack of serious maternal morbidity

among these women provides support for an individualised approach towards management of bleeding in PP. Funding: No

funding body. Keywords: Antepartum Haemorrhage, Placenta Praevia, maternal outcomes.

TWEETABLE ABSTRACT

Bleeding in placenta praevia makes no difference in terms of serious intra-operative or postpartum maternal
outcomes.

INTRODUCTION

One of the most important causes of antepartum haemorrhage (APH) is Placenta praevia (PP), which
is characterised by abnormal placentation in close proximity to the internal cervical os, with a reported
prevalence of 5 per 1000 pregnancies worldwide.1 The Royal College of Obstetricians and Gynaecologists
(RCOG)2 defines APH as bleeding from or in to the genital tract beyond 24 weeks of pregnancy and
acknowledges that there is no consistent definition for describing its severity. However, APH is globally
regarded as a leading cause of perinatal and maternal mortality, complicating 3–5% of pregnancies.3

Compared to non-placenta praevia women, those with placenta praevia have approximately a four- to ten-
fold increased risk of APH.4,5 In 2017, a systematic review of 29 studies by Fan et al.6 reported that among
women with PP the overall prevalence of APH was 51.6%, ranging from 20% to 90%.7,8 Women with PP who
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experience increasing episodes of APH have been associated with greater risks of requiring blood transfusion,
preterm caesarean section, and emergency hysterectomy.9

Previously, RCOG has recommended that women with PP and previous bleeding events require admission
at or after 34 weeks. However, the most recent RCOG (2018) guidelines2 recommend that women with
recurrent bleeding be given tailored antenatal care based on recommendations from a Cochrane systematic
review10that showed no clear disadvantage to a policy of home versus hospital care. Likewise, women with PP
without APH can be managed in the outpatient setting with similar outcomes compared to hospitalisation.11

Although APH is common in women with PP, it has not been extensively evaluated in the literature, with
previous studies recruiting small populations of less than 250 cases.12–14 The aim of this large scale retro-
spective study was to examine a range of obstetric outcomes for women with placenta praevia complicated
by any bleeding episodes compared to those without.

METHODS

Study design, study population and data collection

This retrospective cohort study included all women who were diagnosed with placenta praevia at the time
of their delivery at the Royal Brisbane & Women’s Hospital, one of the largest tertiary referral unit in
Queensland, between 1st January 2009 and 31st December 2018. Women diagnosed with placenta accreta
spectrum disorders (n=65) and duplicate records for those who gave birth to twins (n=11) were excluded, thus
leaving 368 women for the analysis. This research was approved by the institutional Human Research Ethics
Committee (LNR/2018/QRBW/43114). Data was retrieved via our institution-based obstetric database
and review of patient charts. Surgeon operation notes and anaesthetic documentation were also carefully
examined during the data retrieval period.

Exposure

The diagnosis of PP was made after 34 weeks of pregnancy by ultrasound or at time of delivery. APH was
defined by any episode of bleeding from the genital tract from beyond 24 weeks of gestation.

Core Outcome Sets

The main maternal outcomes investigated included the type of PP, timing and mode of delivery, use of general
anaesthesia, intraoperative complications and any measures used to prevent and control significant bleeding,
such as the type and number of uterotonics expended, additional surgical techniques and transfusions. The
total volume of blood loss and postpartum complications including the hospital stay post-delivery were also
recorded.

Other variables

Information was available on maternal demographics included maternal age, parity, maternal ethnicity,
maternal smoking, IVF, a history of caesarean section and a history of previous surgery.

Statistical analysis

Means and standard deviations were used to summarise normally distributed variables and compared using
a t-test, while medians and interquartile ranges were used and compared using a Mann-Whitney U test for
non-normally distributed variables. Categorical variables were summarised as counts and percentages, and
compared using a Chi-squared test. To explore the association between APH and the various obstetrics
outcomes, we used logistic, negative binomial and Poisson regression as appropriate. All analyses were
conducted using STATA version 15.1 (Stata Corporation, College Station, Texas, USA).

RESULTS

We investigated medical records of 368 women who were diagnosed with PP from 2009 to 2018. Of these,
two thirds (63%) had APH, of whom 66% had major praevia. Women with APH had greater odds of major
PP (OR=2.77, 95% CI: 1.79-4.28, p <0.001). Women with APH were on average 1.4 years younger than
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women without (p=0.01) (Table 1). There was no significant difference between women with and without
APH in the mean body mass index, maternal ethnicity, maternal smoking, parity, a history of caesarean
section (CS), a history of uterine surgery, and IVF.

< Table 1>

The percentage of emergency (both classical and lower segment) CS, and use of general anaesthetic was
greater among women with APH compared to women without (Table 2). Compared to women without
APH, women with APH had greater risk of emergency classical CS relative to elective LSCS (RRR=14.9,
95% CI: 3.37-66.0). Women with APH had greater odds general anaesthetics (OR=3.14, 95% CI: 1.90-
5.18), and extension of uterine tear (OR=3.67, 95% CI: 0.44-30.81), though this did not reach statistical
significance. The median timing of delivery for women with APH (35.4 weeks) was significantly earlier than
for women without APH (38.0 weeks) (Table 2). Women with APH had a higher median estimated blood
loss, as reflected by the IRR=1.22 (95% CI: 1.06-1.39).

< Table 2>

The percentage of medical measures was greater among women with APH (syntocinon bolus and infusion)
and lower for carbetocin, compared to women without APH (Table 3a). Women with APH had higher
odds of syntocinon bolus (OR=1.83, 95% CI: 1.14-2.91) and infusion (OR= 1.98, 95% CI: 1.19-3.31), but
lower odds of carbetocin (OR=0.27, 95% CI: 0.12-0.59). There was no association of APH with the different
types of transfusions and with a higher number of uterotonics (Table 3a). Overall, women with APH had a
higher percentage of additional surgical techniques compared to women without, most notably for surgicell
(OR=3.43, 95% CI: 1.39-8.44) and Bakri balloon (OR=10.2, 95% CI: 1.34-78.1) (Table 3b). There were 3
women with APH and 1 without APH who underwent hysterectomy. As expected, more packed RBCs were
used for women with APH (IRR=3.76, 95% CI: 1.96-7.21) (Table 3c). Women with APH had slightly greater
odds of any postpartum complication (OR=1.67, 95% CI: 1.08-2.59) and longer length of post-op hospital
stay (IRR=1.28, 95% CI: 1.12-1.47) (Table 4). There were no ICU admissions or maternal deaths recorded.

< Table 3>

<Table 4>

DISCUSSION

Main Findings

Our study found that APH in the setting of PP has significant implications for mothers intraoperatively and
postpartum, including a tendency for preterm emergency caesarean sections under general anaesthesia, with
greater blood loss requiring transfusion, and longer postpartum stay.

The incidence of PP in our population was 0.8%, compared to the incidence reported in the current literature
at 0.2–0.4%.8,15 This is likely due to the large number of high-risk obstetric referrals received at the study
hospital known to be a major tertiary centre.

In our study, the majority (62%) of women with placenta praevia experienced antenatal haemorrhage, which
is consistent with a previous study14 and slightly greater than reported (51.6%) within the systematic review
and meta-analysis of twenty-nine articles with 4687 individuals by Fan et al.6 Despite excluding all placenta
accreta cases, our study examines the largest number of women diagnosed solely with placenta praevia
compared to any previous individual article noted by Fan et al.6

We found that maternal characteristics, though may predispose a diagnosis of placenta praevia, made no
difference in risk of antepartum bleeding in women with placenta praevia, alike a prior study by Mastrolia
et al.16 However, the diagnosis of major PP significantly increases the risk of APH (OR 2.88p <0.001)
compared to minor PP. This result is supported by another large retrospective cohort of 306 women by
Bahar et al.17 (OR 3.18, 95% CI 1.58–6.4, p =0.001) and similarly reported in a population of 121 women
by Bhide et al.18 comparing APH in major versus minor PP (57.1% versus 47.5% p <0.05). Besides the
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degree of PP, developing research suggests that the likelihood of APH might also be related to the placental
edge thickness19 and echo-free space in the lower edge of the placenta.20

The increased risk of preterm delivery in women with PP is well established.21,22 In our study, women with
PP who experienced bleeding were significantly more likely to deliver earlier than those without bleeding
(median 35.4 versus 38.0 weeks,p <0.001). This finding is consistent with results by Lam et al.,14 who also
found that newborns delivered from mothers with APH were smaller and more frequently required nursery
admission. Therefore the earlier timing of delivery in placenta praevia seems to correlate with the incident
of at least one bleeding episode and degree of PP, which in itself increases the tendency to bleed.

Pivano et al.23 published a scoring system that predicted the risk of emergency caesarean for women with
placenta praevia based on the type of PP, frequency and intensity of antenatal bleeding and gestational age
at sentinel bleed. In our population, women who had experienced APH were more likely to undergo an
emergency caesarean sections than their asymptomatic counterparts for lower uterine segment (61% vs 25%)
and classical incisions (8.5% vs 1.4%), which correlates well with significant findings by Love et al.24 (63%
vs 25% p <0.001) and Fishman et al.25 (OR 17.7 95% CI 6.1–51.7).

Interestingly, in our study there was a novel finding of three-fold increased risk of undergoing general anaes-
thesia in women with bleeding that has not been reported before in the literature. This might be explained
by the urgency of delivery as suggested by earlier gestations and greater proportion of emergency caesareans
in the antepartum bleeding cohort. The use of general anaesthesia in caesarean sections is associated with
a greater volume of blood loss than neuroaxial anaesthesia.26

We found that both syntocinon bolus and infusions were used more frequently intra-operatively in situations
where bleeding had occurred. Otherwise, there was no difference in the median number of uterotonics used
between the compared cohorts. Likewise, besides use of surgicell (OR 3.56, 95% CI 1.45–8.73) and Bakri
balloon (OR 10.3, 95% CI 1.35–78.2), there were no differences in additional surgical techniques required
for managing bleeding in the APH group versus those without APH. A plausible explanation for the lack of
statistical significance in both medical and additional surgical techniques, including hysterectomy, might be
the heterogeneity of surgical and anaesthetic experience and individual preferences within the study hospital,
which may range from junior obstetric trainees to skilled specialists.

Women with PP who bled antenatally were likely to have significantly greater volume of blood loss post-
operatively than their asymptomatic counterparts (IRR 1.20, 95% CI 1.05–1.37), requiring over three-fold
the number of blood transfusions. Mastrolia et al.16similarly found a tendency for blood transfusions in the
presence of APH, unlike previous studies.14,24

Besides a marginally longer postpartum hospital stay for those who experienced APH, there was no difference
in postoperative complications. The current literature has scarcely focused on postpartum maternal outcomes
in PP,27,28 and for those that have evaluated this aspect have also found no significant difference between
the presence and absence of APH.14

Strength and limitations of the study

A major strength of this retrospective population-based study was that we were able to analyse a rare
condition over a period of ten years and therefore we were able to provide a true representation of placenta
praevia outcomes.

The present study has been conducted within a major referral and tertiary hospital and thus we were able
to recruit over 350 patients. Additionally, our hospital is well resourced both medically and surgically, with
maternal-fetal-medicine obstetricians, gynae-oncology specialists and interventional radiologists on standby
to optimise maternal care. Our results are widely generalisable because the study hospital is representative
of the type of tertiary centres where the majority of these rare high-risk placenta praevia cases are referred.

The perinatal database utilised in this study is obtained from obstetrician documentation and routinely
undergoes large institution-based rigorous examination for accuracy to mitigate risk of misclassification and
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recall bias, which are intrinsic limitations associated with retrospective studies.

The authors acknowledge that though clinical practices may change over the years with new clinical in-
sights, it is unlikely to substantially influence the results as effects would be equally distributed between the
comparison cohorts.

Interpretation

Overall, our results demonstrate that any bleeding episode during the antenatal period for a woman diag-
nosed with placenta praevia should be taken into serious consideration. Compared to women who remain
asymptomatic during their pregnancy, those who experience APH have increased risks of blood loss requiring
blood transfusion, preterm delivery, emergency caesarean section and general anaesthesia, as well as longer
postpartum stay.

CONCLUSION

There are only a few differences in regards to intra-operative management and post-operative complications,
none of which pose serious maternal morbidity. Therefore our findings further strengthen the RCOG rec-
ommendations of an individualised approach towards managing placenta praevia with any bleeding episode.
We advise taking into account patients’ wishes, their ability to access emergency services and the availability
of transportation. Hence, our findings suggest that it may be reasonable to continue safely managing women
with placenta praevia and previous bleeding episodes in the outpatient setting.

Further large-scale, multicentre prospective studies using a single validated method of data collection is
encouraged to provide a more accurate representation of maternal outcomes directly linked to placenta
praevia. In order to optimise maternal outcomes in placenta praevia further research ought to focus on the
aetiology of APH and formulate strategies for the prevention and treatment of bleeding.
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