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Timing and mode of delivery

A Pels, P von Dadelszen, S Engelbrecht, H Ryan, M Bellad, A Lalonde, LA Magee

TIMING OF DELIVERY

Optimising the timing of delivery involves striking 

a balance between the benefits and risks of pregnancy 

prolongation compared with those of induction or 

elective Caesarean delivery. Birth of the baby is 

always in the best interest of the woman. For her, 

pregnancy prolongation has no direct benefit, but 

for the baby, the benefits may be large at gestational 

ages remote from term. This can be a heart-wrenching 

decision for families and their care providers.

SYNOPSIS

The phrase ‘planned childbirth on the best day in the best way’ alludes to the fact that 
there is a myriad of considerations regarding timing (and mode of) childbirth in women 
with a hypertensive disorder of pregnancy, particularly pre-eclampsia1. Complicating 
this decision-making are inaccurate determination of gestational age, difficulty 
identifying those women who are at particular risk of an adverse outcome if pregnancy 
is prolonged, and the fact that ‘severe’ pre-eclampsia has been variably defined by 
international organisations and, yet, all list ‘severe’ pre-eclampsia as an indication for 
interventionist management, i.e. delivery.

Nevertheless, the past decade has seen publication of a significant body of work 
that informs our decisions about timing of delivery in women with a hypertensive 
disorder of pregnancy, particularly pre-eclampsia. Childbirth is recommended for women 
with pre-eclampsia or gestational hypertension at term for maternal benefit, although 
expectant care is recommended for women with any hypertensive disorder of pregnancy 
at late preterm gestational ages to reduce neonatal respiratory morbidity (associated with 
labour induction and Caesarean delivery). Small trials suggest that expectant care of 
women with pre-eclampsia from fetal viability to 33+6 weeks reduces neonatal morbidity, 
but the magnitude of maternal risk has not been fully quantified. To date, there are no 
trials to inform management of women with chronic hypertension.

Mode of delivery is usually determined by obstetric indications; however, if there is 
evidence of fetal compromise at a gestational age remote from term, women with a 
hypertensive disease of pregnancy may benefit from delivery by Caesarean. It is 
particularly important for women with a hypertensive disease of pregnancy to have the 
third stage of labour actively managed, particularly in the presence of thrombocytopaenia 
or coagulopathy. Ergometrine maleate should not be administered to women with any 
hypertensive disorder of pregnancy given its potential to precipitate severe hypertension.
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“I remember asking one of the doctors to 

please be honest with me and to tell me how 

soon they thought I would deliver . . . would it 

be three weeks or three days? I will never 

forget that doctor as she pulled up a chair next 

to my bed and held my hand as I cried when 

she told me that I would probably only make it 

three days. I was 28 weeks along.”

Melissa M

Assessing gestational age

Accurate knowledge of gestational age is critical 

to decisions about timing of childbirth, diagnosis 

of intrauterine growth retardation (IUGR) and 

decisions about whether to administer antenatal 

corticosteroids for fetal lung maturity. This is of 

particular importance in low-resource settings 

where care for preterm infants may be limited to 

specialised health care facilities not easily accessible 

to all women.

The most accurate estimation of gestational age 

can be achieved by ultrasonographic examination in 

the first trimester. However, ultrasound is not always 

available in under-resourced settings and, when it is, 

many women do not present for their first antenatal 

care visit until the second trimester or later, when 

ultrasonographic examination is less accurate.

In the absence of an early ultrasonographic 

assessment of gestational age, it is advisable to use 

multiple methods. In addition to ultrasonographic 

assessment in the second trimester (or later), 

providers may estimate gestational age using last 

menstrual period (LMP) or clinical examination 

(abdominal palpation before 24 weeks’ gestational 

age and symphysis–fundal height (SFH) after 24 

weeks’ gestational age). All of these are less 

accurate than first trimester ultrasonographic 

examination2 (Table 9.1). For example, gestational 

age estimates were within 7 days when assessed by 

LMP (65%) or SFH (75%) in a prospective, 

population-based study in Pakistan3. Accuracy was 

improved by an algorithm that took LMP-based 

dating only when ultrasound-based values were 

not available2. Memory aids have been developed 

to assist women in remembering their LMP, such 

as those relating dates to festivals in Pakistan. In 

addition, job aids and algorithms have been 

developed to assist providers in accurately 

estimating gestational age.

INTERVENTIONIST VERSUS EXPECTANT 
CARE

When considering timing of delivery, the decision 

must be made between delivery (i.e., interventionist 

Table 9.1 Comparison of methods to estimate gestational age

Method Accuracy Limitations

Ultrasonographic 

examination (US)

5 days if first 

trimester

7 days after first 

trimester

Controversial whether all women should undergo routine US screening in 

the first trimester

May be less accurate if fetal malformation, severe IUGR, or maternal obesity

If a single late examination is performed, it cannot reliably distinguish 

between a pregnancy that is misdated and younger than expected, and a 

pregnancy that is complicated by fetal growth restriction

Last menstrual period 

(LMP)

14 days May be inaccurate if the woman is not sure of the date of her LMP or does 

not have regular 28-day cycles

There is lower accuracy in settings with low literacy

Inaccurate assumption of the date of ovulation may be due to early 

pregnancy bleeding, implantation bleeding, non-ovulatory menstrual cycles, 

or use of hormonal contraceptives in the preceding 3 months

Symphysis–fundal 

height (SFH)

3 weeks Many factors interfere with accurate assessment, such as leiomyoma, obesity, 

other factors affecting uterine size or the ability to palpate the uterus (e.g., 

retroverted position), fetal anomalies affecting fetal size (e.g., hydrocephalus), 

IUGR, racial differences in SFH growth rates

Inter- and intra-observer error

Dating based on a single measurement is not recommended and might easily 

be inaccurate

IUGR, intrauterine fetal growth restriction
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care) and pregnancy prolongation (i.e., expectant 

care).

• Interventionist care (also known as ‘active 

management’, ‘aggressive management’, or 

‘early delivery’): Childbirth by either induction 

of labour or Caesarean delivery after antenatal 

corticosteroids have been given to improve fetal 

lung maturation, which in practice, is after 

24–48 hours.

• Expectant care: Administration of corticosteroids 

to improve fetal lung maturation, stabilisation of 

the woman’s condition and then, if possible, 

delay of childbirth.

The goal of expectant management is to achieve 

fetal maturation in utero, thereby preventing 

or minimising complications associated with 

prematurity; there are no maternal benefits to 

expectant management. A decision to proceed with 

expectant management follows a period of maternal 

and fetal observation, assessment and maternal 

stabilisation. The latter may involve control of 

maternal blood pressure, magnesium sulphate for 

eclampsia prophylaxis (among women with 

pre-eclampsia), and corticosteroids to accelerate 

fetal pulmonary maturation if delivery is anticipated 

within the next 7 days and current gestational age is 

34+6 weeks4.

Expectant management with inpatient 

monitoring of maternal and fetal status may improve 

perinatal outcomes, but women should be chosen 

carefully and provided with counselling on the 

likelihood of perinatal survival and the risks of 

maternal complications. Ideally, candidates for 

expectant management are women who have been 

appropriately counselled, have made an informed 

choice for expectant management, have a viable 

fetus that is less than 37+0/7 weeks’ gestational age, 

and have no contraindications (see below) to 

expectant management.

Although lists have been published of indications 

for delivery in pre-eclampsia, criteria will vary 

based on gestational age. These women have 

indictions for delivery that are consistent with 

expert opinion and study protocols5,6:

• Eclampsia or another serious maternal 

complications associated with pre-eclampsia5

• Severe end-organ complications

• Uncontrolled severe maternal hypertension

• Intrauterine fetal demise

• Fetal compromise that would be an indication 

for delivery in general obstetric practice (e.g., 

reversed end-diastolic flow in the umbilical 

artery)7

• Term gestational age.

There appears to be some agreement that risks of 

expectant management, regardless of gestational 

age, outweigh any potential benefits in the setting 

of severe pre-eclampsia, as defined in this book and 

by SOGC, the Canadian Society of Obstetrics 

and Gynaecology8,9. A pragmatic schema for 

consideration, and local modification, summarising 

the place, timing and mode of delivery is presented 

in Table 9.210.

Appropriate level of care

The place of care for women with a hypertensive 

disorder of pregnancy will depend on the woman’s 

disorder and associated complications (if any), her 

gestational age, and the status of her fetus. Different 

levels of health care systems have different capacities 

to support the care of sick women and babies, based 

on levels of staffing, cadres of providers available, 

infrastructure and the availability of equipment, 

medications, or laboratory tests. Women with a 

hypertensive disorder of pregnancy, particularly 

non-severe pre-eclampsia, must be managed at a 

facility that can provide at least basic emergency 

obstetric and neonatal care (EmONC); women 

with severe pre-eclampsia, eclampsia, or severe 

hypertension, whether managed expectantly or 

with interventionist management, should be 

managed at facilities that can provide comprehensive 

EmONC; women with severe complications of a 

hypertensive disorder of pregnancy (e.g., oliguria 

that persists for 48 hours after delivery, coagulopathy, 

haemolysis, HELLP (haemolysis, elevated liver 

enzymes, low platelet) syndrome, persistent coma 

after convulsion) should be managed at a tertiary 

care facility. Recognised standards for basic and 

comprehensive EmONC have been published by 

the UNFPA11.

Women with pre-eclampsia

Women with pre-eclampsia must be recognised as 

having the potential to develop life-threatening or 

life-altering complications. This has been 

emphasised by the Confidential Enquiries into 

Maternal Death (UK), which have consistently 

identified the failure to appreciate risk in 
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pre-eclampsia as responsible for potentially 

avoidable mortality or morbidity. As a result, 

subspecialty consultation has been advised12 by 

telephone if necessary depending on the availability 

of obstetricians in the practice setting.

The optimal timing of birth for women with 

pre-eclampsia depends on evolving manifestations 

of pre-eclampsia in one/more organ systems for the 

woman and baby (Table 9.2). There is no tool 

available to guide the clinician in balancing the 

multitude of factors to consider, including the 

maternal and perinatal benefits and risks as perceived 

by the physician and the family, availability of 

personnel and conditions to monitor the woman 

and fetus, availability of specialist care for a preterm 

infant, and the preferences of the family. However, 

tools are available to identify women at increased 

risk of maternal complications.

Predicting adverse outcomes

Ideally, clinicians would identify women at 

particular risk of adverse maternal outcomes and 

undertake interventionist care. Models have not 

yet been developed and validated that will allow 

this to be done with a high degree of accuracy. This 

is discussed in detail in Chapter 3.

In brief, many individual factors (clinical, 

laboratory, or ultrasonographic) continue to be 

identified as related to latency (e.g., angiographic 

factor profile and shorter admission-delivery 

intervals13) or adverse clinical outcomes (e.g., 

higher uric acid and more adverse perinatal 

outcomes14). However, systematic study is unusual, 

particularly examinations of their added value over 

and above information from history and physical 

examination, with or without basic laboratory 

testing.

The Pre-eclampsia Integrated Estimate of RiSk 

(PIERS) score can identify women with 

pre-eclampsia who are at increased risk of adverse 

maternal outcomes in the subsequent 7 days, based 

on maternal history, symptoms, signs and laboratory 

parameters within the first 48 hours of hospital 

assessment with suspected pre-eclampsia. (Efforts 

to predict adverse outcomes farther into the future 

have not been successful15.) The fullPIERS model 

was developed in well-resourced settings and the 

miniPIERS model in under-resourced settings, 

with areas under the receiver operating curves 

(AUC ROC) of 0.76 (95% CI 0.72–0.80) for 

fullPIERS16, and 0.88 (95% CI 0.47–0.80) for 

miniPIERS17. (These models are discussed in detail 

in Chapter 3.)

If laboratory testing is available, then in addition 

to the clinical features of gestational age on 

admission and oxygen saturation, the following 

laboratory tests should be used as they were 

predictive of adverse maternal outcome in 

fullPIERS: platelet count, serum creatinine 

and alanine aminotransferase (https://piers.cfri.ca/

PIERSCalculatorH.aspx)16. If laboratory testing is 

NOT available, then the focus should be on those 

clinical features that were independently predictive 

of adverse maternal outcome in the miniPIERS 

study: parity and gestational age on admission, 

headache/visual symptoms, chest pain/dyspnoea, 

systolic blood pressure and proteinuria (dipstick)17. 

An online calculator (cfri.ca/piers) is available for 

entry of continuous variables (such as gestational 

age) into the miniPIERS model to provide 

real-time personalised risks to all women whose 

caregivers have access to the internet.

Consideration of the severity of pre-eclampsia

The timing of birth literature on pre-eclampsia is 

heavily focused on the distinction between ‘severe’ 

and non-severe pre-eclampsia. Yet, there is little 

consistency between international guidelines in the 

definition of ‘severe’ pre-eclampsia8,9,18–24.

Chapter 3 discusses the definition of ‘severe’ 

pre-eclampsia. In brief, when proteinuria is a 

mandatory criterion for pre-eclampsia in 

international guidelines18–20, ‘severe’ pre-eclampsia 

is defined as the development of: (1) pre-eclampsia 

at <34 weeks18, (2) one/more features of maternal 

end-organ dysfunction that is either not defined18,19 

or listed as ‘symptoms’20, (3) heavy proteinuria18,20, 

or severe hypertension18,20, or (4) one/more 

relevant fetal abnormalities8,9,18. When proteinuria 

is not a mandatory criterion for pre-eclampsia 

(which can be otherwise defined by hypertension 

and one/more pre-eclampsia-related maternal 

symptoms, signs, or abnormal laboratory tests or 

fetal monitoring abnormalities)8,9,21–24, ‘severe’ 

pre-eclampsia is defined as the development of: 

(1) pre-eclampsia at <34 weeks21, (2) proteinuria 

plus one/more feature(s) that alone would 

signify pre-eclampsia (cerebral/visual disturbances, 

pulmonary oedema, platelet count <100 109/L, 

renal insufficiency, or elevated liver enzymes)24, or 
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(3) one/more features of end-organ dysfunction 

described as: heavy proteinuria21, one/more 

features of HELLP22,23, new persistent and otherwise 

unexplained right upper quadrant/epigastric 

abdominal pain24, severe hypertension21,24, or those 

dysfunctions requiring delivery8,9.

What further complicates timing of delivery 

related to the severity of pre-eclampsia is that there 

are women with non-severe pre-eclampsia who 

should be delivered (e.g., those at ≥37+0 weeks), 

and those with ‘severe’ pre-eclampsia (by all but 

Canadian guidelines8,9) who may reasonably 

undertake pregnancy prolongation (e.g., heavy 

proteinuria). This is why the Canadian guidelines 

have tried to single out as ‘severe’ pre-eclampsia, a 

group of women who are particularly ‘severe’ and 

require delivery by all guidelines. However, 

clinicians cannot be faulted for finding all of the 

‘severe’ pre-eclampsia definitions difficult to follow.

What can be said is that the woman with 

pre-eclampsia who is at least 34 weeks’ gestation 

and who is without symptoms, heavy proteinuria, 

laboratory evidence of end-organ complications, or 

fetal compromise has non-severe pre-eclampsia by 

all international guidelines. Also, the woman with 

pre-eclampsia with proteinuria and one or more 

end-organ manifestations of pre-eclampsia has 

‘severe’ pre-eclampsia. The only exception is the 

Canadian guidelines that have tried to single out a 

particularly high risk group of women (within the 

women designated as ‘severe’ by other guidelines) 

who are inappropriate for ongoing pregnancy 

prolongation and should give birth.

Indications for delivery in pre-eclampsia vary 

with gestational age, and are discussed by gestational 

age below.

Gestational age <24+0 weeks

Expectant management of pre-eclampsia at <24+0 

weeks (prior to fetal viability in well-resourced 

settings) is associated with high perinatal mortality 

(>80%) and maternal complication rates that have 

varied from 27 to 71% (including one maternal 

death; >40 studies, >4700 women)6,25. Given these 

risks, experts have recommended extensive 

counselling, which should include as an option 

termination of pregnancy regardless of the setting6. 

In under-resourced settings where there are limited 

neonatal services, this approach could be undertaken 

at gestational ages at which the fetus is ‘non-viable’ 

or unlikely to achieve viability within 1 or 2 

weeks18.

Gestational age 24+0–33+6 weeks

Observational studies suggest that approximately 

40% of women are eligible for expectant care 

following an initial period of observation and 

stabilisation (39 cohort studies, 4650 women)5. If 

women are eligible for expectant management of 

pre-eclampsia at 24+0–33+6 weeks, such an approach 

may decrease neonatal morbidity, although the 

magnitude of maternal risk is unclear. Rates of 

serious maternal complications are very low 

(median <5%) in uncontrolled observational studies 

in well-resourced settings5.

In the relevant Cochrane review (4 trials, 425 

women26), interventionist care (i.e., antenatal 

corticosteroids if possible, followed by labour 

induction or emergency Caesarean delivery) 

compared with expectant care was associated with 

earlier birth by an average of 9.91 days (95% CI 

16.37 to 3.45) and birth by Caesarean (4 trials, 

425 women; RR 1.09, 95% CI 1.01–1.18), as well 

as more of the following adverse neonatal outcomes: 

neonatal intensive care admission (2 trials, 125 

women; RR 1.35, 95% CI 1.16–1.58) and a longer 

stay there (2 trials, 125 women; mean difference of 

11.14 days, 95% CI 1.57–20.72), respiratory distress 

syndrome (2 trials, 133 women; RR 2.30, 95% CI 

1.39–3.81), ventilation (2 trials, 300 women; RR 

1.50, 95% CI 1.11–2.02), neonatal intraventricular 

haemorrhage (1 trial, 262 women; RR 1.82, 

95% CI 1.06–3.14), and necrotising enterocolitis 

(3 trials, 395 women; RR 2.10, 95% CI 0.93–4.79). 

The excess of morbidity associated with 

interventionist (vs. expectant) care occurred despite 

interventionist care being associated with fewer 

small for gestational age (SGA) babies (2 trials, 125 

women; RR 0.30, 95% CI 0.14–0.65). There was 

no significant difference in adverse maternal 

outcomes between interventionist (vs. expectant) 

care, but the event rates were very low and the 

trials underpowered to find differences that would 

be clinically significant.

Subsequent to the most recent update of the 

Cochrane review discussed above, an additional 

randomised controlled trial (267 women) has been 

published that both failed to find neonatal benefit 

associated with expectant care and demonstrated 

increased maternal risk27. This trial was similar to 
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others in that women had to qualify for expectant 

care following a period of stabilisation, and 

interventionist care was associated with delivery an 

average of 8.1 days earlier (2.2 days in the prompt 

delivery group versus 10.3 days for the expectant 

management group). SGA babies were less common 

in the intervention (vs. expectant care) group (9.4% 

vs. 21.7%; RR 0.44, 95% CI 0.24–0.83), as in 

previous trials. However, interventionist (vs. 

expectant) care was not associated with more 

neonatal morbidity (56.4% vs. 55.6%; RR 1.01, 

95% CI 0.81–1.26) or maternal morbidity (20.3% 

vs. 25.2%; RR 0.81, 95% CI 0.52–1.27). In fact, 

interventionist (vs. expectant) care was associated 

with fewer women with placental abruption (1.5% 

vs. 7.6%; RR 0.20, 95% CI 0.04–0.88). What 

makes the results of this trial different from others is 

not clear. The trial was carried out in South 

America in tertiary perinatal units, although others 

have been carried out in similar units in low- and 

middle-income countries28. However, following 

treatment of severe hypertension, only some units 

used oral antihypertensive therapy, something that 

may have been associated with the excess of 

placental abruption in expectant care and the failure 

to demonstrate less neonatal morbidity in babies 

born an average of 8.1 days later, compared with 

babies born in the interventionist care group.

In observational studies, expectant care of 

pre-eclampsia at 24+0–33+6 weeks is associated with 

pregnancy prolongation of approximately 14 days. 

However, if pre-eclampsia is complicated by 

HELLP syndrome, only a median of 5 days are 

gained, and serious maternal morbidity is higher 

(median 15%). Therefore, brief expectant care 

would be appropriate if disseminated intravascular 

coagulation (DIC) is absent29 and either regional 

anaesthesia or vaginal birth may be possible if there 

is temporary improvement of HELLP, something 

that is observed in more than 50% of women so 

managed5.

Pending the results of a definitive randomised 

controlled trial powered to examine perinatal and 

maternal benefits and risks, timing of delivery in 

women with pre-eclampsia at 24+0–33+6 weeks 

must be individualised. It would seem prudent to 

follow advice to clearly document a care plan that 

outlines the nature of fetal monitoring, indications 

for delivery, when corticosteroids should be given, 

and when discussions should take place with 

neonatology and obstetric anaesthesia staff19.

Gestational age 34+0–36+6 weeks

At these gestational ages, pregnancy prolongation is 

not expected to have substantial perinatal survival 

benefits. However, there may be advantages with 

regards to reduction in neonatal morbidity 

(particularly central nervous system30) and maternal 

morbidity. There are two published randomised 

controlled trials that inform timing of delivery at 

these late preterm gestational ages.

In HYPITAT II31, 703 women with 

pre-eclampsia (60.2%, de novo or superimposed), 

gestational hypertension (25.9%), or pre-existing 

hypertension that was deteriorating (13.9%) were 

randomised to interventionist care (i.e., labour 

induction or Caesarean birth) or expectant care. 

Interventionist (vs. expectant) care was associated 

with possible maternal benefit, but definite perinatal 

risk. Women assigned to interventionist (vs. 

expectant) care experienced fewer adverse maternal 

outcomes (of thromboembolic disease, pulmonary 

oedema, eclampsia, HELLP syndrome, placental 

abruption, or maternal death, 1.1% vs. 3.1%; RR 

0.36, 95% CI 0.12–1.11) without an increase in 

Caesarean delivery (30.4% vs. 32.5%; RR 0.94, 

95% CI 0.75–1.16). However, interventionist (vs. 

expectant) care was associated with more admissions 

to neonatal intensive care (7.4% vs. 3.7%; RR 2.0, 

95% CI 1.0–3.8) attributable to neonatal respiratory 

distress syndrome (5.7% versus 1.7%; RR 3.3, 95% 

CI 1.4–8.2). These findings did not differ by type 

of hypertensive disorder of pregnancy.

In a second, smaller randomised controlled trial 

of 169 women with mild pre-eclampsia without 

severe features, interventionist (vs. expectant) care 

was associated with fewer women who progressed 

to pre-eclampsia with severe features within 72 

hours of randomisation (3.2% vs. 41.3%; RR 

0.36, 95% CI 0.27–0.47), without an associated 

increase in Caesarean delivery (44.7% vs. 37.3%; 

RR not provided, p = 0.35) or neonatal intensive 

care unit admission (21.3% vs. 18.7%; RR not 

provided, p = 0.89)32. This trial was not of high 

quality, having been stopped early for unstated 

reasons.

In summary, it would appear that interventionist 

care may decrease the risk of adverse maternal 

outcome, however defined, among women who 

are stable and eligible for expectant care. However, 

the potential for interventionist (vs. expectant) care 

to increase neonatal respiratory morbidity justifies a 
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strategy of expectant care at these late preterm 

gestational ages.

Specific comment must be made about the 

impact of interventionist (vs. expectant) care on 

mode of delivery. Caesarean delivery rates have 

been about 70% in trials comparing one 

antihypertensive with another near or at term 

among women with pre-eclampsia who were not 

delivered immediately33–37. Although it has been 

long-believed that delaying childbirth may allow 

time for cervical ripening and successful vaginal 

birth (the preferred mode for all women if possible, 

including those with HELLP syndrome29), neither 

of the interventionist (vs. expectant) care trials 

mentioned above associated pregnant prolongation 

with lower rates of Caesarean delivery. Also, the 

large HYPITAT trial of women with pre-eclampsia 

at term (see below) failed to demonstrate this 

association38.

Gestational age 37+0–42+0 weeks

In the HYPITAT trial (756 women), interventionist 

(vs. expectant) care was associated with a decrease 

in progression of maternal disease (31.0% vs. 43.8%; 

RR 0.71, 95% CI 0.59–0.86); although primarily 

due to a decrease in severe hypertension (16.4% vs. 

27.2%), a similar impact was seen on other serious 

maternal complications such as HELLP syndrome 

(1.1% vs. 2.9%)38. (Although women were recruited 

from 36+0 weeks, they consisted of only 9.9% of the 

trial population, so the results of the HYPITAT 

trial are not considered to be applicable to women at 

this gestational age.) Interventionist (vs. expectant) 

care was not associated with an increase in 

Caesarean birth (RR 0.75, 95% CI 0.55–1.04) or 

impact on long-term health-related quality of life39. 

Secondary analyses revealed that the benefits of 

labour induction (with regards to decreasing 

maternal complications) were even greater among 

women with an unfavourable cervix within the 

expectant care group and unrelated to those 

complications in the interventionist group40.

Women with gestational hypertension (without 
pre-eclampsia)

Like those with pre-eclampsia, women with 

gestational hypertension at 37+0–42+0 weeks 

probably benefit from labour induction by 

decreasing a composite measure of maternal 

morbidity38. Women with gestational hypertension 

comprised 65.6% of the relevant HYPITAT trial 

cohort, and the effect was similar in the gestational 

hypertension subgroup, although it did not reach 

statistical significance on its own (RR 0.81, 95% 

0.63–1.03). The UK guidelines have interpreted 

these data as reflecting some uncertainty about 

whether labour induction is effective for women 

with gestational hypertension19. As discussed above, 

there was no increase in Caesarean births with 

labour induction (RR 0.75, 95% CI 0.55–1.04).

Using observational data from a multicentre 

American database of 3588 women with gestational 

hypertension at ≥36+0 weeks (1.6% of 228,668 

deliveries), labour induction between 38+0 and 39+6 

weeks appeared to offer the best balance between 

maternal and neonatal complications41.

Women with pre-existing (chronic) 
hypertension

There are no randomised controlled trial data that 

inform timing of delivery in women with 

pre-existing hypertension.

Using observational data from an American 

population-based database of 179,669 women with 

otherwise uncomplicated pre-existing hypertension 

at 36+0–41+6 weeks (half of all women with 

pre-existing hypertension who represented 1% of 

all deliveries), labour induction at 38+0–39+6 weeks 

appeared to optimise the trade-off between the risk 

of adverse fetal (stillbirth) or maternal complications 

(superimposed pre-eclampsia and abruption) that 

increase in incidence with gestational age, and the 

adverse neonatal outcomes (neonatal mortality and 

morbidity) that decrease in incidence with 

gestational age42.

Cost-effectiveness of interventionist 
management

We were unable to identify data on the 

cost-effectiveness of interventionist (vs. expectant) 

care for women with any of the hypertensive 

disorders of pregnancy before 34+0 weeks.

For women with pre-eclampsia or gestational 

hypertension near term (at 34+0–36+6 weeks), we 

were unable to identify analyses from randomised 

controlled trials. The relevant analysis identified 

data from a retrospective controlled study of 4293 

pregnant women of whom 1064 developed 

gestational hypertension or pre-eclampsia; although 

not recommended by randomised controlled trial 
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data31, a policy of labour induction was cost-effective 

based on neonatal and maternal morbidity; labour 

induction cost CAD$299 more but was associated 

with better quality of life19,43.

For women with pre-eclampsia or gestational 

hypertension (without pre-eclampsia) at term, 

labour induction was effective and cost-saving (by 

CAD$1065 overall) owing to less resource use 

antepartum44.

MODE OF DELIVERY

While associated with greater than average rates of 

Caesarean delivery, the presence of a hypertensive 

disorder complicating a woman’s pregnancy is not 

an automatic indication for Caesarean delivery. 

Randomised controlled trial data from India suggest 

that even women who have experienced antenatal 

eclampsia at or beyond 34+0 weeks of gestation can 

be considered for induction45. However, we do 

recognise that women with severe pre-eclampsia 

remote from term with clinical evidence indicative 

of fetal compromise (e.g., absent or reversed 

end-diastolic flow by umbilical artery Doppler) 

may best be delivered by Caesarean section. A 

randomised controlled trial conducted in India of 

200 women with eclampsia identified an almost 

significant, but clinically important, improvement 

in adverse neonatal events with a policy of 

Caesarean delivery (9.90% vs. 19.19%; RR 0.52, 

95% CI 0.25–1.05)45.

Labour induction

Induction of labour in women with severe 

pre-eclampsia takes more time46 and is less successful 

than in women with normotensive pregnancies47. 

However, an unfavourable cervix does not preclude 

successful induction48, and neither IUGR nor 

oligohydramnios are contraindications to induction 

of labour49. Indeed, and against widely held opinion, 

the HYPITAT trial identified that women with 

gestational hypertension or mild pre-eclampsia at 

term who have an unfavourable cervix may benefit 

more from labour induction than other women40.

For induction of labour, cervical ripening is 

recommended to increase the chance of successful 

vaginal delivery, recognising that this statement is 

supported by data derived from normotensive, 

rather than hypertensive pregnancies50. Cervical 

ripening could be by either mechanical (e.g., 

intracervical Foley balloon51) or prostaglandin-based 

(e.g., misoprostol, PGE2); the use of vaginal PGE2 

is limited owing to both cost and cold chain 

requirements and may be less effective than oral 

misoprostol52,53. Adding vaginal oestradiol (50 g) 

may improve the labour induction properties of 

vaginal misoprostol54. In women with asthma, 

mechanical approaches to labour induction may be 

safer and as effective, and do not appear to carry the 

excess maternal and perinatal morbidity previously 

associated with this method55.

Fetal status

When considering the mode of delivery, both the 

gestational age and the fetal status should be 

considered. The rate of successful induction of 

labour with vaginal delivery is 47.5% at 28–32 

weeks and 68.8% at 32–34 weeks of gestation. A 

success rate of 30% can be achieved even when birth 

weight is <1500 g48,49. Conversely, the success of 

induction at 24–28 weeks of gestation ranges from 

6.7% to 10% suggesting that the potential maternal 

and fetal benefits to be derived by labour induction 

be carefully considered against the requirements for 

urgent or emergency delivery56–58. When there is 

increased resistance to diastolic flow in the umbilical 

artery, the vaginal delivery rate is significantly lower 

but still greater than 50%59,60. Most babies with 

absent or reversed end-diastolic flow by Doppler 

velocimetry of the umbilical artery, abnormal 

biophysical profile scores and abnormal sequential 

changes in Doppler studies of the fetal arterial and 

venous systems (e.g., appearance of ductal A waves) 

are delivered by Caesarean61–64. It should be 

remembered that the biophysical profile appears to 

be falsely reassuring when pregnancies are 

complicated by either pre-eclampsia65 or IUGR66,67.

In observational studies of women with severe 

pre-eclampsia, induction of labour (compared with 

Caesarean delivery) is associated with either similar 

or lower rates of adverse maternal and fetal 

outcomes49,57,68,69. For example, there was a 52% 

decrease in the odds for bronchopulmonary 

dysplasia and shorter duration of ventilator support 

in the infants born following labour induction 

compared with those delivered by elective 

Caesarean section. In addition, there are 

longer-term considerations relevant to Caesarean 

delivery, such as the risk of uterine rupture with 

subsequent pregnancies or morbidity associated 

with repeat Caesarean deliveries70.
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Potential for bleeding

Women with pre-eclampsia are at risk of 

thrombocytopaenia and coagulopathy (either 

antepartum or de novo postpartum), and all standard 

measures including the active management of 

the third stage of labour71 should be taken to 

avoid postpartum haemorrhage. Oxytocin is the 

uterotonic drug of choice for such active 

management. Ergometrine (ergonovine maleate) is 

contraindicated in all forms of hypertensive disorder 

of pregnancy, particularly pre-eclampsia and 

gestational hypertension. If oxytocin is not available, 

safer alternative uterotonic drugs that have 

significantly fewer side-effects, especially acute 

elevations in blood pressure, are recommended19,72–76.

Antenatal corticosteroids

Where delivery is believed to be in the best 

maternal and/or fetal interest, there are no clinical 

signs of maternal infection, and gestational age is 

between 24+0 and 34+6, the clinician should offer a 

single course of antenatal corticosteroids (either IM 

dexamethasone or IM betamethasone – a total of 

24 mg in two divided doses given 12 hours apart)77. 

The beneficial effects of antenatal corticosteroids 

can be observed within 4 hours of the first dose77. 

A single repeat course of corticosteroids can be 

considered if iatrogenic preterm birth at 34+6 

weeks still seems likely within the next 7 days, and 

at least 7 days have transpired since the initial course 

of antenatal corticosteroids78.

BEST PRACTICE POINTS

(Please see Appendix 9.1 for the evaluation of the strength of the recommendation and the quality of the 

evidence on which they are based.)

Management should be based on the understanding that giving birth is the only cure for pre-eclampsia, 

and women with gestational hypertension or pre-existing hypertension may develop pre-eclampsia 

antepartum or postpartum. Mode of delivery is usually driven by the usual obstetric indications, unless 

there is evidence of substantial fetal compromise or gestational age is <30 weeks. Recommendations for 

delivery or ongoing pregnancy are outlined in Table 9.2.

Place of delivery

1. All women with a hypertensive disorder of pregnancy of any type require delivery in a centre that 

can provide EmONC.

2. Women with a hypertensive disorder of pregnancy and serious maternal complications require 

delivery in a centre capable of providing CEmONC.

Timing of delivery

Women with pre-eclampsia

1. Consultation with an obstetrician is advised in women with pre-eclampsia. (If an obstetrician is not 

available in under-resourced settings, consultation with at least a physician is recommended.)

2. All women with severe pre-eclampsia or eclampsia should be delivered within 24 hours, regardless 

of gestational age.*
3. For women with non-severe pre-eclampsia at <24+0 weeks’ gestation, counselling should include 

information about delivery within days as an option.

4. For women with non-severe pre-eclampsia at 24+0–33+6 weeks’ gestation, expectant management 

should be considered, but only in centres capable of caring for very preterm infants.

5. For women with non-severe pre-eclampsia at 34+0–36+6 weeks’ gestation, expectant management is 

advised.

6. For women with pre-eclampsia at ≥37+0 weeks’ gestation, delivery within 24 hours is recommended.

7. For women with non-severe pre-eclampsia complicated by HELLP syndrome at 24+0–34+6 weeks’ 

gestation, consider delaying delivery long enough to administer antenatal corticosteroids for 

acceleration of fetal pulmonary maturity as long as there is temporary improvement in maternal 

laboratory testing.



TIMING AND MODE OF DELIVERY

177

8. All women with HELLP syndrome at ≥35+0 weeks’ gestation should be considered for delivery 

within 24 hours.

*“Severe”pre-eclampsia is defined according to Canadian criteria of potentially life-altering complications 

included within all other definitions of severe pre-eclampsia. There is consensus that these represent 

indications for delivery: (1) uncontrolled maternal hypertension; (2) maternal end-organ complications 

of the central nervous, cardiorespiratory, haematological, renal, or hepatic systems; or (3) stillbirth or 

substantial fetal compromise of abruption with maternal/fetal compromise or reversed ductus venosus A 

wave. Although these conditions are included in the WHO definition of severe pre-eclampsia, WHO 

also includes other criteria for severe pre-eclampsia that are not clear indications for delivery: heavy 

proteinuria, gestational age <34 weeks and evidence of any ‘fetal morbidity’.

Women with gestational hypertension (without pre-eclampsia)

1. For women with gestational hypertension at <34+0 weeks, expectant management is advised.

2. For women with gestational hypertension at 34+0–36+6 weeks’, expectant management is advised.

3. For women with gestational hypertension at ≥37+0 weeks’, childbirth within days should be discussed.

Women with pre-existing hypertension

1. For women with pre-existing hypertension at <34+0 weeks, expectant management is advised.

2. For women with pre-existing hypertension at 34+0–36+6 weeks, expectant management is advised, 

even if women require treatment with antihypertensive therapy.

3. For women with uncomplicated pre-existing hypertension who are otherwise well at ≥37+0 weeks’ 

gestation, childbirth should be considered at 38+0–39+6 weeks’ gestation.

Mode of delivery

1. For women with any hypertensive disorder of pregnancy, vaginal delivery should be considered 

unless a Caesarean delivery is required for the usual obstetric indications.

2. If vaginal delivery is planned and the cervix is unfavourable, then cervical ripening should be used 

to increase the chance of a successful vaginal delivery.

3. At a gestational age remote from term, women with a hypertensive disorder of pregnancy with 

evidence of fetal compromise may benefit from delivery by emergent Caesarean.

4. Antihypertensive treatment should be continued throughout labour and delivery to maintain systolic 

blood pressure at <160 mmHg and diastolic blood pressure at <110 mmHg.

5. The third stage of labour should be actively managed with oxytocin 5 units IV or 10 units IM, 

particularly in the presence of thrombocytopaenia or coagulopathy.

6. Ergometrine maleate should not be administered to women with any hypertensive disorder of 

pregnancy, particularly pre-eclampsia or gestational hypertension; alternative oxytocics should be 

considered.

PRIORITIES FOR UNDER-RESOURCED 
SETTINGS

A challenge with expectant management in 

low-resource settings is inadequate resources 

(human and material) to accurately assess gestational 

age or monitor the woman and fetus intensively. 

The minimum technology, staffing and 

infrastructure requirements by level of the health 

care system (beyond the need for EmONC) are yet 

to be determined. Also, although many technologies 

for assessing gestational age, maternal well-being 

and fetal well-being meet requirements for use in 

low-resource settings and many have been tested in 

those settings, there is no clear consensus on 

cost-effectiveness of their introduction into health 

systems and potential impact on maternal and 

perinatal mortality. Ministries of health must 

consider their budgetary constraints and multiple 
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priorities when making decisions about introducing 

new technologies that require capital investments, 

training interventions and maintenance costs. What 

is needed at this time is a guide that includes 

information on how they perform in relation to 

requirements for low-resource settings: portability, 

cost, ease of use, ability to record/print images, 

frequencies, power requirements, battery life, 

durability, frame rate, screen settings, user interface 

and ability to communicate with a variety of 

devices79. This will provide ministries of health 

with guidance for choosing and scaling up use of 

the technologies.

The authors have suggested priorities for 

different levels of the health care system in 

Table 9.3.

WHAT INTERNATIONAL GUIDELINES 
SAY (APPENDIX 9.280)

Abbreviations for Clinical Practice Guidelines: 

ACOG (American College of Obstetricians and 

Gynecologists)24, NICE (National Institutes of 

Clinical Excellence)19, NVOG (National Obstetrics 

and Gynaecology Society, Netherlands)20, QLD 

(Queensland, Australia)22,23, SOGC (Society of 

Obstetricians and Gynaecologists of Canada)8,9, 

SOMANZ (Society of Obstetric Medicine of 

Australia and New Zealand)81, WHO (World 

Health Organization)18, ESC (European Society 

of Cardiology)82, ASH (American Society of 

Hypertension)83, AOM (Association of Onario 

Midwives)21.

Timing of delivery

Seven international guidelines (NICE, NVOG, 

ESC, WHO, ACOG, SOGC, SOMANZ) make 

recommendations regarding timing of delivery.

Recommendations for delivery (and 

administration of antenatal corticosteroids, if 

appropriate) focus on women with pre-eclampsia 

(ACOG, NICE, NVOG, SOGC, WHO, 

SOMANZ). Uncontrolled severe hypertension is 

the most widely regarded maternal indication for 

delivery (and treatment) (NICE, WHO, ACOG, 

SOMANZ). Expectant care is considered 

appropriate depending on the type of hypertensive 

disorder and gestational age, assuming that women 

and fetuses can be appropriately managed and cared 

for when delivered.

Table 9.3 Priorities for timing and mode of delivery by level of health care system at which care is delivered

Antepartum and postpartum

Initial priority Ultimate goal

Community

Primary health care 

centre (detect, 

stabilise and refer)

Assess gestational age accurately mHealth-guided decision-making

Use miniPIERS) model ( pulse oximetry to assess risk for 

individual women with HDPs14

Facility

Secondary-level 

facility (detect, 

manage and refer 

if necessary)

 

Assess gestational age accurately mHealth-guided decision-making

Monitor maternal well-being with additional testing (blood, urine 

and pulse oximetry) to derive personalised risk through fullPIERS 

model (https://piers.cfri.ca/PIERSCalculatorH.aspx)13

Monitor fetal well-being with 

NST and ultrasonographic 

assessment

Tertiary-level 

(referral) facility 

(detect and manage 

definitely)

Assess gestational age accurately mHealth-guided decision-making

Monitor maternal well-being with additional testing (blood, urine 

and pulse oximetry) to derive personalised risk through fullPIERS 

model (https://piers.cfri.ca/PIERSCalculatorH.aspx)13

Monitor fetal well-being with NST and ultrasonographic assessment

NST, non-stress test
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There is general consensus that women with 

pre-eclampsia should be delivered if pre-eclampsia 

is ‘severe’ or gestational age is either prior to fetal 

viability (WHO, ACOG, SOGC, SOMANZ 

2014) or term (NICE, WHO, ACOG, 

SOGC, SOMANZ 2014). Definitions of severe 

pre-eclampsia vary, but none of the guidelines that 

have gestational age <34 weeks as a severity 

criterion indicate that women at <34 weeks with 

pre-eclampsia must be delivered (WHO, ASH 

2008, AOM 2012). It should be noted that of 14 

guidelines, only four indicate that ‘heavy 

proteinuria’ is a pre-eclampsia severity criterion; if 

applied strictly, it would mean that women with 

pre-eclampsia and heavy proteinuria should be 

delivered (WHO, ASH 2008, NVOG 2011, AOM 

2012). There is consensus that women with 

pre-eclampsia should be considered for expectant 

management if they are at a gestational age 

associated with fetal viability and <34 weeks 

(WHO, NICE, ACOG, SOGC, SOMANZ 2014).

Women with gestational hypertension should 

be delivered at term (WHO, ACOG, SOGC), 

although this remains a controversial 

recommendation, with some guidelines 

recommending expectant care pending future 

studies (NICE, SOMANZ 2014).

There is no consistent guidance for women with 

chronic hypertension.

Mode of delivery

In terms of mode of delivery, the related issues have 

been addressed by five of the nine clinical practice 

guidelines (ACOG, AOM, QLD, NICE, SOGC). 

In pregnancies complicated by pregnancy 

hypertension, but without fetal compromise, the 

mode of delivery should be based on the clinical 

circumstances and usual obstetric indications 

(N = 4) (ACOG, QLD, NICE, SOGC). If a vaginal 

delivery is planned, and the cervix is unfavourable, 

then two guidelines recommend cervical ripening 

(QLD, SOGC). Active management of the third 

stage of labour with oxytocin is recommended 

(N = 2) (AOM, SOGC).

PRIORITIES FOR FUTURE RESEARCH

There is a need for better mechanisms for assessing 

gestational age in under-resourced settings where 

there is substantial reliance on inaccurate methods, 

such as LMP and SFH.
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