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Risk factors for postpartum haemorrhage in twin
pregnancies and haemorrhage severity
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ABSTRACT

Introduction: This study evaluated risk factors for
postpartum haemorrhage (PPH) in twin pregnancies,
particularly factors associated with major PPH
(blood loss of >1000 mL), to facilitate identification
of high-risk twin pregnancies.

Methods: This retrospective cohort study included
all women with twin pregnancies who delivered at
a tertiary obstetric unit in Hong Kong from 2009 to
2018 and experienced PPH (blood loss of =500 mL).
Postpartum haemorrhage was classified using three
thresholds for blood loss volume: 2500 mL (all PPH),
>1000 mL (major PPH), and >1500 mL (severe PPH).
Risk factors for each threshold of PPH were analysed.

Results: In total, there were 680 twin pregnancies. The
overall incidence of all PPH (=500 mL) in this cohort
was 27.8%, including minor PPH (500-1000 mL,
20.1%), major but not severe PPH (1001-1500 mL,
4.4%), and severe PPH (>1500 mL, 3.2%). Logistic
regression analysis showed that general anaesthesia
and the use of oxytocin were significant risk factors
for all PPH (=500 mL); general anaesthesia, in vitro

fertilisation, antepartum haemorrhage, placental
abruption, and placenta praevia were significant
risk factors for major PPH (>1000 mL); in vitro
fertilisation, placenta praevia, and obesity were
significant risk factors for severe PPH (>1500 mL).

Conclusion: Women with twin pregnancies who
have obesity, conception by in vitro fertilisation,
or placenta praevia exhibit a high risk of severe
PPH. They should deliver in obstetric units with
readily available blood product transfusions and the
appropriate expertise for prompt management of
severe PPH.
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* Risk factors for severe postpartum haemorrhage differ between twin pregnancies and singleton pregnancies.
*  Women with twin pregnancies who have obesity, conception by in vitro fertilisation, or placenta praevia exhibit

a high risk of severe postpartum haemorrhage.

*  Women with twin pregnancies who have obesity, conception by in vitro fertilisation, or placenta praevia should
deliver in obstetric units with readily available blood product transfusions and the appropriate expertise for
prompt management of severe postpartum haemorrhage.

o The delivery of twin pregnancies with the above risk factors should involve a multidisciplinary team of
experienced obstetricians, anaesthetists, interventional radiologists, and haematologists.

Introduction

In many developed countries, the incidence
of twin pregnancies is rising because of the
increase in maternal age and increasing use of
assisted reproductive procedures.? Postpartum
haemorrhage (PPH) is more common in twin
pregnancies than in singleton pregnancies; this is
usually attributed to substantial distension of the
uterus in twin pregnancies, which leads to uterine
atony after delivery.>* Risk factors for severe PPH
in singleton pregnancies include hypertensive
disorders, failure to progress during the second stage
of labour, oxytocin augmentation, instrumental
delivery, and fetal macrosomia.’ However, there have
been few studies concerning specific risk factors for
PPH in twin pregnancies because twin pregnancy
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itself is considered a risk factor for PPH. This study
evaluated risk factors for PPH in twin pregnancies,
particularly factors associated with major PPH, to
facilitate identification of high-risk twin pregnancies.
Better preparation for peripartum management
of these high-risk twin pregnancies should allow a
multidisciplinary approach involving experienced
obstetricians, anaesthetists, haematologists, and
radiologists to reduce maternal morbidity and
mortality associated with massive haemorrhage.

Methods

This retrospective study included all women with
twin pregnancies who delivered at >24 weeks of
gestation in a single tertiary obstetric training unit
from 2009 to 2018 (10-year period) and experienced
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PPH (blood loss of >500 mL). Obstetric data for
these women were identified using a comprehensive
obstetric database; their electronic and paper
records were then carefully reviewed. Various
maternal demographic and clinical characteristics
(eg, maternal age, parity, method of conception,
body mass index, mode of delivery, cause of PPH,
and antenatal complications such as gestational
diabetes and pre-eclampsia) were compared between
women with and without PPH to identify possible
risk factors. Postpartum haemorrhage was classified
using three thresholds for blood loss volume:
>500 mL (all PPH), >1000 mL (major PPH), and
>1500 mL (severe PPH). Risk factors for each
threshold of PPH were analysed. Women with
intrauterine fetal death of one or both twins were
excluded from analysis.

In our unit, PPH was managed using a standard
protocol, which began with various oxytocic agents
including oxytocin/ergometrine, oxytocin bolus

TABLE |. Total blood loss according to cause of postpartum haemorrhage”

Total blood loss, Uterine atony Placenta Genital tract P value
mL (n=147) praevia/ trauma (n=8)

accreta (n=34)
500-1000 127 (86.4%) 6 (17.6%) 4 (50.0%) <0.001
1001-1500 9 (6.1%) 21 (61.8%) 0
>1500 11 (7.5%) 7 (20.6%) 4 (50.0%)

* Data are shown as No. (%), unless otherwise specified
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and infusion, and carboprost injections. If medical
treatment was unable to control haemorrhage,
second-line conservative procedures involving either
intrauterine balloon tamponade or compression
sutures were used depending on the clinical
situation, as well as the attending obstetrician’s
clinical judgement.

Data entry and analysis were performed using
SPSS (Windows version 24.0; IBM Corp, Armonk
[NY], United States). Possible risk factors were
analysed by the Chi squared test or Fisher’s exact
test, as appropriate. P values <0.05 were considered
statistically significant. Logistic regression analysis
was conducted to identify significant risk factors for
PPH in twin pregnancies. Statistically significant risk
factors identified in univariate analysis were entered
into a stepwise logistic regression model. Odds
ratios and corresponding 95% confidence intervals
were calculated.

Results

In total, there were 47076 deliveries during the
study period, including 686 deliveries of multiple
pregnancies (680 twin pregnancies and six triplet
pregnancies); only twin pregnancies were included in
the final analysis. Concerning the mode of delivery,
99 women (14.6%) had normal vaginal delivery of
both twins, 67 women (9.9%) had instrumental or
vaginal breech delivery of one or both twins, and 514
women (75.6%) had caesarean delivery of one or both
twins, of which 17 women had combined deliveries
(the first twin was delivered vaginally and the second
twin was delivered by caesarean section). The overall
incidence of all PPH (=500 mL) in this cohort of
twin pregnancies was 27.8% (189/680), including
minor PPH (500-1000 mL, 137/680 [20.1%]), major
but not severe PPH (1001-1500 mL, 30/680 [4.4%]),
and severe PPH (>1500 mL, 22/680 [3.2%]). In our
database, the overall incidence of all PPH (27.8%
vs 5.7% [2649/46 390]), as well as the incidences of
major PPH [>1000 mL; including severe PPH] (7.6%
vs 0.86% [397/46 390]) and severe PPH [>1500 mL]
(3.2% vs. 0.44% [204/46 390]), were all significantly
higher in twin pregnancies than in singleton
pregnancies during the study period (P<0.001). Most
instances of PPH in twin pregnancies (147/189,
77.8%) were caused by uterine atony; other causes
were placenta praevia or accreta (34/189, 18.0%) and
genital tract trauma (8/189, 4.2%). Although most
instances of PPH in twin pregnancies were caused
by uterine atony, 86.4% of women with uterine atony
had only minor PPH (500-1000 mL); in contrast,
82.4% of women with placenta praevia had major
PPH >1000 mL (Table 1).

Concerning the treatment of PPH in this
cohort, 89.4% of women (169/189) had a successful
outcome with medical treatment alone. In 20
patients, medical treatment was insufficient and

Hong Kong Med J | Volume 29 Number 4 | August 2023 | www.hkmj.org



second-line procedures were required: 12 patients
received intrauterine balloon tamponade, four
patients received compression sutures, and four
patients underwent uterine artery embolisation.
Three of the 20 patients subsequently required
hysterectomy despite medical treatment and second-
line procedures; the peripartum hysterectomy rate
was 0.4% (3/680). There were no maternal deaths in
this cohort.

w PPH risk factors in twin pregnancies &

Maternal characteristics and their associations
with each type of PPH are shown in Table 2.
Nulliparity and the use of oxytocin were significantly
associated with all PPH =500 mL but not major PPH
>1000 mL or severe PPH >1500 mL. Univariate
analysis showed that in vitro fertilisation, maternal
obesity, antepartum haemorrhage, placenta
praevia, placental abruption, caesarean delivery,
general anaesthesia, and intrapartum pyrexia were

TABLE 2. Associations of pregnancy characteristics with postpartum haemorrhage”

PPH =500 mL PPH >1000 mL PPH >1500 mL
No (n=491) Yes (n=189) Pvalue No (n=628) Yes (n=52) P value No (n=658) Yes (n=22) P value

Parity 0.02 0.31 0.65

Nulliparous 292 (59.5%) 130 (68.8%) 387 (61.6%) 35 (67.3%) 407 (61.9%) 15 (68.2%)

Multiparous 199 (40.5%) 59 (31.2%) 241 (38.4%) 17 (32.7%) 251 (38.1%) 7 (31.8%)
Previous miscarriage 70 (14.3%) 37 (19.6%) 0.06 92 (14.6%) 15(28.8%) 0.009 100 (15.2%) 7 (31.8%) 0.07
Advanced maternal age 212 (43.2%) 87 (46.0%) 0.28 77 (44.1%) 24 (46.2%) 0.46 289 (43.9%) 10 (45.5%) 1.0
=35 years
In vitro fertilisation 130 (26.5%) 66 (34.9%) 0.02  158(25.2%) 38(73.1%) <0.001 181 (27.5%) 5(68.2%) <0.001
Monochorionicity 74 (15.1%) 29 (15.3%)  0.51 96 (15.3%) 7 (13.5%) 0.45 99 (15.0%) 4 (18.2%) 0.76
Previous caesarean 62 (12.6%) 8 (9.5%) 0.44 75 (11.9%) 5(9.6%) 0.46 78 (11.9%) 2(9.1%) 0.73
delivery
Preterm delivery <37 228 (46.4%) 77 (40.7%)  0.11 284 (45.2%) 21 (40.4%) 0.30 298 (45.3%) 7 (31.8%) 0.27
weeks
Tocolytic therapy 29 (5.9%) 9 (4.8%) 0.50 37 (5.9%) 1(1.9%) 0.23 37 (5.6%) 1(4.5%) 0.83
Active labour before 99 (20.2%) 23 (12.2%)  0.01 117 (18.6%) 5 (9.6%) 0.13 119 (18.1%) 3 (13.6%) 0.78
delivery
Induction of labour 24 (4.9%) 12 (6.3%) 0.28 32 (5.1%) 4 (7.7%) 0.35 33 (5.0%) 3(13.6%) 0.11
Oxytocin induction/ 38 (7.7%) 30 (15.9%) 0.002 57 (9.1%) 11 (21.2%) 0.07 64 (9.7%) 4 (18.2%) 0.19
augmentation
Antenatal anaemia (Hb 35 (7.1%) 5(7.9%) 0.43 48 (7.6%) 2 (3.8%) 0.41 48 (7.3%) 2(9.1%) 0.67
<10 g/dL)
Gestational diabetes 1(18.5%) 33(17.5%) 0.42 114 (18.2%) 10 (19.2%) 0.85 120 (18.2%) 4 (18.2%) 1.00
Pre-eclampsia 58 (11.8%) 27 (14.3%) 0.23 76 (12.1%) 9 (17.3%) 0.27 82 (12.5%) 3(13.6%) 0.74
Other medical disorders 3 (6.7%) 6 (8.5%) 0.41 44 (7.0%) 5 (9.6%) 0.92 48 (7.3%) 1(4.5%) 0.99
Obesity (BMI 225 kg/m?) 112 (22.8%) 76 (40.2%) <0.001 61(25.6%) 27 (51.9%) <0.001 173(26.3%) 15(68.2%) 0.001
Antepartum haemorrhage 6 (3.3%) 23 (12.2%) <0.001 27 (4.3%) 12 (23.1%) <0.001 30 (4.6%) 9 (40.9%) <0.001
Placenta praevia 3(0.6%) 2(6.3%) <0.001 6 (1.0%) 9(17.3%) <0.001 7(1.1%) 8(36.4%) <0.001
Placenta abruption 1(0.2%) 6 (3.2%) 0.002 5 (0.8%) 2 (3.8%) 0.09 5 (0.8%) 2 (9.1%) <0.001
Mode of delivery <0.001 0.002 0.45

Normal vaginal 83 (16.9%) 16 (8.5%) 95 (15.1%) 4 (7.7%) 96 (14.6%) 3 (13.6%)

Instrumental 63 (12.8%) 3 (1.6%) 66 (10.5%) 66 (10.0%) 0

Caesarean 345 (70.3%) 169 (89.4%) 466 (74.2%) 48 (92.3%) 495 (75.2%) 19 (86.4%)
General anaesthesia 18 (3.7%) 43 (22.8%) <0.001 31 (4.9%) 30 (57.7%) <0.001 39 (5.9%) 22 (100%)  <0.001
Intrapartum pyrexia 3(0.6%) 7 (3.7%) 0.07 5 (0.8%) 5 (9.6%) <0.001 9 (1.4%) 1(4.5%) 0.65
Second-line procedure

Intrauterine balloon 0 12 (6.3%) 0 12 (23.1%) 3 (0.5%) 9 (40.9%)

Compression suture 0 4 (2.1%) 0 4(7.7%) 3(0.5%) 1(4.5%)

UAE 0 4(2.1%) 0 4(7.7%) 0 4 (18.2%)
Hysterectomy 0 3(1.6%) 0 3 (5.8%) 0 3 (13.6%)

Abbreviations: BMI = body mass index; Hb = haemoglobin; PPH = postpartum haemorrhage; UAE = uterine artery embolisation
“ Data are shown as No. (%), unless otherwise specified
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significantly associated with various types of PPH.
Logistic regression analysis revealed that general
anaesthesia and the use of oxytocin were significant
risk factors for all PPH =500 mL; general anaesthesia,
in vitro fertilisation, antepartum haemorrhage,
placental abruption, and placenta praevia were
significant risk factors for major PPH >1000 mL; in
vitro fertilisation, placenta praevia, and obesity were
significant risk factors for severe PPH >1500 mL
(Table 3).

Discussion

Incidence and cause of postpartum
haemorrhage in twin pregnancies

This cohort study showed that the incidence of PPH
was significantly higher in twin pregnancies than in
singleton pregnancies. More than one in four of all
twin pregnancies (27.8%) had PPH, compared with
only about one in 20 (5.7%) singleton pregnancies.
Uterine atony caused most instances of PPH (77.8%)
in our cohort of twin pregnancies. There has been
speculation that because the uterus is more distended
in twin pregnancies than in singleton pregnancies,
uterine muscle contraction and retraction is weaker
after delivery, leading to an increased incidence of
uterine atony.® However, we found that most cases
of uterine atony-related PPH (86.4%) were mild,
with blood loss of 500-1000 mL; morbidity from
minor PPH is expected to be low. In contrast, the
incidence of major PPH (>1000 mL; including severe
PPH) was 7.6%; more than one-third (20/52) of the
affected women required second-line procedures
or hysterectomy. A previous study showed that
blood loss of >1000 mL occurred in 24% of twin
pregnancies®; another study revealed that the
incidence of blood loss of >1500 mL was 3.9%.”
Although the incidence of major PPH varies among

studies, it is clear that the potential for morbidity
related to major or severe PPH requires specific
attention to this high-risk group. Postpartum
haemorrhage >500 mL remains a useful threshold for
attention from frontline staff®; however, we suggest
modifying the definition for PPH in twin pregnancies
to >1000 mL regardless of the mode of delivery, rather
than the threshold of 2500 mL used for singleton
pregnancies. Because many twin pregnancies involve
only minor PPH that can be managed with basic
measures, a blood loss threshold of >1000 mL would
be a more effective criterion for identifying high-risk
women who will require more advanced management
such as blood product transfusions or second-line
uterine-sparing procedures.

Risk factors for postpartum haemorrhage in
twin pregnancies

Efforts to identify risk factors for severe PPH
in twin pregnancies may allow evaluation of
available interventions to reduce such risks; they
may also enable advance recognition of high-risk
pregnancies, thereby facilitating staff and resource
allocation during delivery to optimise peripartum
management and reduce morbidity from maternal
haemorrhage. In a retrospective cohort study of
1081 twin pregnancies in the United States, logistic
regression analysis revealed that risk factors for
PPH requiring blood transfusion were nulliparity,
diabetes, intrapartum use of magnesium sulphate,
low haematocrit level, low platelet count, and
administration of general anaesthesia.’” A study
of 171 twin pregnancies in Japan investigated risk
factors for major PPH >1000 mL after vaginal
delivery; gestational age =39 weeks, combined
birth weight >5500 g, induction of labour, oxytocin
administration during labour, and prolonged labour

TABLE 3. Logistic regression analysis of risk factors for different degrees of postpartum haemorrhage

Risk factors PPH =500 mL PPH >1000 mL PPH >1500 mL

P value Odds ratio 95% ClI P value Odds ratio 95% ClI Pvalue Oddsratio 95% Cl
Parity 0.09 0.65 0.39-1.08 0.89 1.08 0.37-3.17 0.55 0.39 0.02-9.41
Previous miscarriages 0.15 1.59 0.84-2.99 0.35 1.79 0.53-6.10 0.19 14.5 0.26-807
In vitro fertilisation 0.19 1.39 0.85-2.29 <0.001 11.34 3.8-33.9 0.025 28.6 1.53-536
Active labour 0.91 0.92 0.22-3.92 0.76 0.67 0.05-8.60 0.41 6.29 0.08-529
Use of oxytocin 0.005 5.83 1.71-19.8 0.11 6.41 0.67-61.3 0.96 0.87 0.01-778
Obesity 0.44 1.21 0.75-1.98 0.12 217 0.81-5.83 0.049 22 1.01-477
Antepartum haemorrhage 0.27 1.80 0.63-5.15 0.01 5.62 1.44-21.7 0.46 2.55 0.21-30.8
Placenta praevia 0.77 0.69 0.06-7.85 0.009 70.3 2.90-1703 0.048 241 1.02-567
Placenta abruption 0.99 127 0.01-12 730 0.03 134 2.20-8145 0.36 29.9 0.02-41 000
Caesarean delivery 0.16 1.83 0.78-4.29 0.30 2.55 0.43-15.3 0.99 0.002 0.001-170
General anaesthesia 0.001 5.35 2.30-12.4 0.001 45.2 13.9-147 0.98 20.2 0.14-147
Intrapartum pyrexia 0.29 1.13 0.90-1.40 0.051 1.30 0.99-1.68 0.47 1.21 0.71-2.08

Abbreviations: Cl = confidence interval; PPH = postpartum haemorrhage
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were identified as significant risk factors.® Our study
showed that the use of oxytocin and administration
of anaesthesia were risk factors for PPH 2500 mL
in twin pregnancies. However, in contrast to the
previous studies, diabetes and pre-eclampsia were
not risk factors for PPH in our cohort. Although
univariate analysis indicated that nulliparity was a
significant risk factor for PPH 2500 mL, it did not
remain significant in logistic regression analysis.

In vitro fertilisation

In the present study, logistic regression analysis
indicated that in vitro fertilisation was a significant
risk factor for major PPH >1000 mL and severe
PPH >1500 mL. To our knowledge, few studies have
specifically investigated the relationship between
assisted reproductive technology and PPH. Two
retrospective cohort studies of singleton births
after assisted reproductive technology revealed that
in vitro fertilisation was significantly associated
with a higher incidence of PPH, compared
with spontaneous conception (odds ratios=1.3-
1.46).>® However, published literature has shown
inconsistent results regarding the relationship
between assisted reproductive technology and PPH
in twin pregnancies. A prospective cohort study of
400 dichorionic twin pregnancies did not identify
differences in PPH incidence between women who
conceived by in vitro fertilisation and women who
conceived spontaneously.’ However, the authors did
not report the definition for PPH used in their study. A
retrospective cohort study of 1239 twin pregnancies
by Bamberg et al'? revealed no difference in PPH
incidence (defined as blood loss of >500 mL combined
with haemoglobin level <10 mg/dL) between
women who conceived by artificial reproductive
technologies (eg, hormonal stimulation, intrauterine
insemination, or in vitro fertilisation) and women
who conceived spontaneously. A case-control
study of >3000 women in Norway demonstrated an
increased risk of severe PPH (>1500 mL) in singleton
pregnancies conceived by in vitro fertilisation
compared with controls; it also showed that the
effect of in vitro fertilisation on severe PPH was
more pronounced in multiple pregnancies. After
controlling for maternal factors and pregnancy
complications, the adjusted odds ratios for severe
PPH after in vitro fertilisation were 1.6 in singleton
pregnancies and 7.0 in multiple pregnancies.'® Direct
inter-study comparisons of the effect of in vitro
fertilisation on PPH in twin pregnancies are hindered
by inconsistent PPH definitions and the involvement
of various assisted reproductive techniques. In our
study, we strictly defined in vitro fertilisation as
assisted reproduction; we found that this risk factor
was associated with major PPH and severe PPH but
not minor PPH. Overall, in vitro fertilisation appears
to be more frequently associated with severe PPH

w PPH risk factors in twin pregnancies &

rather than minor PPH. There is speculation that
in vitro fertilisation interferes with the formation of
the maternal-fetal interface during the early stages
of implantation, thereby causing early placental
separation and uterine atony that result in PPH.'*!*
Although the confounding effects of placenta praevia
and in vitro fertilisation on severe PPH remain
controversial,’® an increased incidence of placenta
praevia has been associated with in vitro fertilisation;
this use of in vitro fertilisation may contribute to
the increased risk of PPH.”® In our study, logistic
regression analysis indicated that placenta praevia
and in vitro fertilisation were significant factors for
major PPH >1000 mL and severe PPH >1500 mL.
Therefore, we suspect that in vitro fertilisation
increases the incidence of PPH by increasing the
incidence of placenta praevia; however, in vitro
fertilisation itself is also an independent risk factor
for PPH. Considering the possible increased risk
of major PPH in multiple pregnancies conceived
by assisted reproductive technology, single embryo
transfer should be recommended during in vitro
fertilisation to reduce maternal morbidity from
major haemorrhage.

General anaesthesia and obesity

In our study, logistic regression analysis revealed
that general anaesthesia was a significant risk
factor for minor and major PPH, but not severe
PPH. Although general anaesthesia may be an
independent risk factor for all types of PPH, its
relationship with severe PPH could be masked by
confounding factors such as placenta praevia—in our
centre, most women with placenta praevia deliver
under general anaesthesia. There is conflicting
evidence regarding the association of obesity
with severe PPH. A recent study of risk factors
for severe PPH demonstrated that obesity was
significantly associated with severe PPH (>1500 mL)
in pregnant women (both singleton and multiple
pregnancies), but the finding was not supported by
other epidemiological analyses.'® Another cohort
study indicated that obesity only slightly increased
the risk of PPH; the authors speculated that this
result was related to the increasing rate of caesarean
delivery among women with obesity."” However, a
large cohort study of 11363 singleton pregnancies
showed an approximate twofold increase in the
risk of major PPH (>1000 mL) among women with
obesity, independent of the mode of delivery."®
The authors found that the higher rates of PPH in
women with obesity could not be attributed to
either major perineal trauma or retained placenta;
they suggested that the increased rate of PPH in
women with obesity was related to uterine atony.*
However, our study was not sufficiently powered to
analyse the relationship between obesity and uterine
atony.
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Limitations

Limitations of this study include its retrospective
design and the high rate of caesarean delivery in our
cohort (75.6%). The high rate of caesarean delivery
in twin pregnancies overall may have introduced
sufficient bias that caesarean delivery itself was
identified as a risk factor for PPH, as demonstrated
in our univariate analyses for minor PPH and major
PPH. Units with lower caesarean delivery rates in
twin pregnancies may have findings that considerably
differ from our results. Nevertheless, we believe that
other risk factors for major and severe PPH remain
valid regardless of the caesarean delivery rate.

Conclusion

Risk factors for severe PPH in twin pregnancies
considerably differed from the risk factors identified
in singleton pregnancies. In vitro fertilisation,
placenta praevia, and maternal obesity were
significant risk factors for severe PPH in twin
pregnancies. Women with twin pregnancies who
have obesity, conception by in vitro fertilisation, or
placenta praevia should deliver in obstetric units
with readily available blood product transfusions and
the appropriate expertise for prompt management
of severe PPH by a multidisciplinary team that
includes experienced obstetricians, anaesthetists,
interventional radiologists, and haematologists.
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