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27.1  Introduction

Despite the worldwide decline in maternal mortality rates in 
the last two decades, high rates still exist, notably in impover-
ished communities, with over 85% living in sub-Saharan Africa 
and Southern Asia [1]. At the country level, in 2008, Nigeria 
(with 50,000 maternal deaths) was second only to India (with 
63,000 maternal deaths) out of a global total of 358,000 mater-
nal deaths [2]. And, according to a UNFPA report, India (19% 

or 56,000) and Nigeria (14% or 40,000) accounted for roughly 
one-third of the global maternal deaths in 2010 [3].

Latest figures in 2012 show a decreasing global trend with 
an annual total of 287,000 deaths in 2010 from a total of 
543,000 deaths in 1990 [4]. Nigeria does not appear to ben-
efit from this global trend. Nigeria is one of the 10 most 
unsafe countries for a woman giving birth and is reportedly 
responsible for 14% of the world’s maternal deaths [5]. 
Nigeria’s maternal mortality ratio (MMR) is estimated to be 
576 deaths per 100,000 live births, with a lifetime risk of 1 in 
30 women [5]. Health facility MMRs in different regions in 
Nigeria covering specific periods of time over the past three 
decades from 1988 include the following:

Olatunji et al. from Shagamu (1696/100,000 live births); 
Alabi et  al. from Federal Medical Centre, Kogi State 
(463/100,000 live births); Onakewhor and Gharoro, UBTH, 
Edo State (454/100,000 live births); Igberase and Ebeigbe, 
Baptist Medical Centre, Eku, Delta State (2232/100,000 live 
births); Kullima et  al. Federal Medical Centre, Nguru 
(2849/100,000 live births); and Oladapo et  al. OOUTH, 
Shagamu, (2989/100,000 live births) [6].

Sadly, severe preeclampsia-eclampsia and obstetric 
hypertensive crisis (SP-EOHC) contributes an increasing 
prominent quota to these uncontrolled deaths. Preeclampsia 
and eclampsia are the leading causes of maternal mortality 
and are responsible for 28% of maternal deaths, followed by 
haemorrhage (24%) and pregnancy-related infection/sepsis 
(14.2%) [7]. The proportion of MMR that is attributable to 
preeclampsia/eclampsia ranges from 12.4% of 97 maternal 
deaths in South Eastern [8] to 42.2% of 277 maternal deaths 
in North Western Nigeria [9].

The industrialised countries present a totally different 
picture. Successive UK triennial Confidential Enquiry into 
Maternal Deaths (CEMD) reports over the past two decades 
show a decreasing trend in the contribution of hypertensive 
crisis to maternal morbidity and mortality [9–11]. In the 
most recent CEMD report (2009–2012) [12], deaths from 
SP-EOHC are now at the lowest ever recorded rate; the rate 
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decreased significantly between 2006–2008 (19 deaths  – 
0.83/100,000 maternities) and 2010–2012 (9 deaths  – 
0.38/100,000 maternities). This follows the introduction of 
NICE guidelines on hypertension in pregnancy in 2010 [13].

It is pertinent to note that in the 2006–2008 UK triennial 
report (2011) [14], 9 of the 19 maternal deaths resulting from 
SP-EOHC occurred among black women, six of whom were 
black Africans. Black African women seem particularly sus-
ceptible to aggressive forms of preeclampsia. In Nigeria, 
preeclampsia and eclampsia are responsible for about 8000 
of the estimated 57,000 maternal deaths that occur annually.

This chapter focuses on evidence-based approach to the 
critical care management of severe preeclampsia and 
 obstetric hypertensive crisis (SP-EOHC). The aim is to 
increase the safety and stability of the woman and constantly 
monitor foetal well-being as an integral part of management 
protocol.

27.2  Aetiology of Preeclampsia: Abnormal 
Placentation

Figure 27.1 [15] presents a graphic representation of events 
at the placental site with explanation provided on the aetio-
logical sequence of preeclampsia.

The net result is impaired trophoblast invasion and the 
spiral arteries remain as small calibre resistance vessels 
resulting in reduced placental perfusion and ischaemia.

Brosens et al. have painstakingly studied the disorders of 
deep placentation and provided evidence to implicate this 
pathology as an important background to major negative 

obstetric and perinatal outcomes ‘Major Obstetric 
Syndromes’ in affected women [16] (Table 27.1 below).

Figure 27.2 graphically shows the ‘cascade mechanisms’ 
of events that finally result in severe preeclampsia and 
eclampsia and the numerous serious systemic complications. 
These complications affect the haematological, hepatic, car-
diovascular, renal, and central nervous (including the eyes) 
systems, and the placenta [17].

27.2.1  Mechanism of Seizures Complicating 
Preeclampsia

Two hypotheses are propounded regarding the mechanism of 
seizures complicating preeclampsia [18].

a b c

Fig. 27.1 In normal placental development, invasive cells of placental 
origin (trophoblast) invade maternal uterine spiral arteries (a) trans-
forming them from smallcalibre resistance vessels (b) at the myome-

trial JZ, to high-calibre capacitance vessels, providing adequate 
perfusion to sustain foetal development (c). (Courtesy Crocker and 
Heazell [15])

Table 27.1 Brosens classification of defective deep placentation: 
Association with adverse pregnancy outcomes [16]

Type of myometrial (junctional 
zone) spiral artery remodelling

Phenotype (pregnancy 
outcome)

1. Partial Preterm labour
Preterm prelabour rupture of 
membranes
Intra uterine growth restriction 
without
Hypertension

2. Absent Preeclampsia
3. Absent with obstructive lesions Preeclampsia with intra 

uterine growth restriction
Abruptio placentae
Placental infarcts with foetal 
death
Late spontaneous miscarriage
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 1. The cerebral circulation is in a state of ‘over- 
autoregulation’ during preeclampsia in response to ele-
vated cerebral perfusion pressure causing transient 
ischaemia complicated by vasogenic oedema (and revers-
ible clinical course). This pathological process does not 
progress to ischaemic necrosis that would be complicated 
by cytotoxic oedema (and irreversible cerebral cortical 
lesion).

 2. This is a form of hypertensive encephalopathy during 
which a rapid BP rise overcomes the myogenic cerebral 
arterial (and arteriolar) vasoconstriction, causing the 
loss of autoregulatory capacity and blood-brain barrier 
(BBB) disruption with subsequent vasogenic oedema. 
The unexplained propensity for hyperperfusion and 
oedema formation in the posterior cerebral cortex is 
termed the posterior reversible encephalopathy syn-
drome (PRES). Suggested possible explanation is the 
decreased sympathetic innervations of the posterior 
cerebral arteries.

27.3  Principles of Management of Severe 
Preeclampsia and Eclampsia

The WHO Technical Consultation [14, 19] made a total of 23 
recommendations on interventions in the management of 
women with severe preeclampsia and eclampsia. Ten of 
these interventions have strong supporting evidence, and 
four strongly lack supporting evidence. These recommended 
interventions need to be adopted, with local adaptations 
where necessary, in the protocol for patient management.

27.4  Team Approach

Success with comprehensive emergency obstetric care 
(CEmOC), especially with respect to SP-EOHC, is very much 
tied to team approach that relies on active timely full participa-
tion of all team members. Specifically, emphasis is now tilted in 
the direction of meticulous team approach to maternity care 

PATHOPHYSIOLOGYOF PREECLAMPSIA (b)
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Fig. 27.2 Pathophysiology of Preeclampsia. (Unuigbe, JA)
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based on the concept of a 24-hour health institutional combat 
readiness (24H-HICR). The ACOG identifies the continued 
development of the Obstetric Gynaecologic Hospitalist 
(Labourist) Model as the potential approach to achieving pro-
fessional and patient satisfaction while maintaining safe and 
effective care across delivery settings [20–24]. An expert review 
by Olson et al. [25] addresses the advantages, challenges, and 
variety of hospitalist models, focusing on what may be consid-
ered an emerging trend and a sustainable model for improved 
patient care and safety. The RCOG in collaboration with the 
National Health Service (NHS) has adopted a policy of increased 
senior medical staff participation in emergency obstetric care 
with specific injunction on ‘increased consultant presence in 
delivery suites’. [26–28] The team approach to CEmOC consti-
tutes the main focus for the SP-EOHC management protocol.

The key personnel required for sustainable ‘24-HICR’ 
obstetric team include the following:

 1. Obstetric Registrar on call.
 2. Anaesthetic Registrar on call.
 3. Senior labour ward midwife.
 4. Consultant Obstetrician on call.
 5. Consultant Anaesthetist/Intensivist [22] on call.
 6. Haematology and clinical chemistry laboratory staff need 

to be aware of case.
 7. Hospital administrative officer-on-duty needs to be aware 

of case.

Criteria for patient inclusion in the management 
protocol [14]
Any woman with severe proteinuric hypertension where the 
decision has been made to deliver and with one of the follow-
ing criteria (1–3, or):

 1. Hypertension (>140/90 mm Hg) with proteinuria (>0.3 g/
day or >2+) and at least one of the following:
 (a) Headache, visual disturbance, epigastric pain.
 (b) Clonus (>3 beats).
 (c) Platelet count less than 100 × 109/L, ALT (Alanine 

aminotransferase) >50 iu/l.
 (d) Creatinine greater than 100 or creatinine clearance 

less than 80.
 2. Severe hypertension (systolic ≥160 mm Hg or diastolic 

≥110 mm Hg) with proteinuria (>0.5 g/day or >2+).
 3. Eclampsia.
 4. Clinical discretion should be used to include women who 

present with atypical symptoms.

Identifying life-threatening severe preeclampsia

• Severe HTN in association with proteinuria.
• HTN in association with severe proteinuria 

(≥5 g/24 hours).

• Clinical evidence of multi-organ involvement:
 – Pulmonary oedema
 – Seizures
 – Oliguria (<500 ml/24 hours)
 – Thrombocytopenia (<105/mm3)
 – Abnormal liver enzymes/epigastric pain/right upper 

quadrant pain
 – Persistent severe neurological symptoms (altered men-

tal status, headaches, blurred vision or sudden 
blindness)

• Oedema not a mandatory diagnostic feature but a warning 
presentation when present.

• The HELLP syndrome represents a peculiar presentation 
of severe preeclampsia.

Differential Diagnoses of Eclampsia
It is vitally important that any medical staff summoned to see 
an obstetric patient presenting with convulsions has the fol-
lowing in mind:

 1. Eclampsia
 2. Epilepsy
 3. Cerebral malaria
 4. A. Meningitis

B. Encephalitis
 5. Diabetes mellitus

 – Hyperglycaemia
 – Hypoglycaemia

 6. Drug intoxication
 7. SS disease – Cerebral vascular ischaemia
 8. Raised intracranial pressure/intracranial vasculopathy:

 – Abscess
 – Tumour
 – Ruptured aneurysm
 – Haemorrhage from other sources

Maternal Observations and Investigations

 1. Monitoring requires a one-to-one expert nursing care.
 2. All maternal observations should be recorded on a spe-

cialised pregnancy-induced hypertension chart or an ICU 
chart.

 3. Oxygen saturation should be continuously monitored 
when possible.

 4. Blood pressure recordings should be made every 
15–20 minutes.

 5. Maternal temperature should be recorded hourly.
 6. A Foley catheter should be in situ and hourly urinary out-

put measured.
 7. Routine blood samples should be taken every 12–24 hours, 

including full blood count, urea and electrolytes, creati-
nine and liver function tests.

J. A. Unuigbe
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Foetal monitoring
Minimum assessment of foetal well-being should include the 
following:

 1. Growth assessment scans by medical staff.
 2. Liquor volume assessment.
 3. Continuous external foetal monitoring (CTG).
 4. Umbilical cord Doppler if the woman’s condition allows, 

when possible.

27.5  Management of Seizures [29]

27.5.1  Management of Seizures: The +MAGPIE 
Study

The Eclampsia Trial Collaborative Group (ETCG), co- 
ordinated by the Perinatal Trials Service in Oxford, conducted 
a landmark multicentre study on 1687 women with eclampsia 
from 28 centres in South America, India and Africa compar-
ing Magnesium sulphate1 with phenytoin on one hand, and 
magnesium sulphate with Valium on the other. The ‘MAGPIE 
Study’2 (1995) established that magnesium sulphate is more 
effective in preventing recurrent seizures following eclampsia 
than either phenytoin or diazepam [30–34]. Unfortunately, 
difficulties still exist regarding acceptance and use of MgSO4 
in many developing countries, including Nigeria [35].

27.5.2  Mechanisms of Magnesium Sulphate 
for Seizure Prevention [18]

The mechanisms by which magnesium sulphate (MgSO4) is 
effective at preventing eclamptic convulsions are likely mul-
tifactorial and have been reviewed in many publications and 
will only be summarised here. MgSO4 is a calcium antago-
nist and as such could inhibit vascular smooth muscle con-
traction. MgSO4 is a potent vasodilator, however, its effects 
in the cerebral circulation are considerably less effective than 
systemic vasculature. In addition, the sensitivity to MgSO4 is 
decreased in cerebral arteries from late-pregnant and post- 
partum animals, suggesting MgSO4 is not acting as a vasodi-
lator in the cerebral circulation. MgSO4 has been shown to 
protect the blood-brain barrier (BBB), likely through its cal-
cium antagonistic effects in the cerebral endothelium. When 
pregnant rats were treated with clinically relevant doses of 
MgSO4, they had significantly less BBB permeability during 
acute hypertension. Thus, MgSO4 could prevent recurrent 
seizures by protecting the BBB.  Lastly, MgSO4 is an 
N-Methyl-D-aspartate (NMDA) receptor antagonist and thus 

1 (MgSO4·7H2O = Epsom Salt).
2 MAGPIE = MAGnesium for PreventIon of Eclampsia.

would act as an anticonvulsant if it were in high enough con-
centration in the brain.

27.5.3  Management of Seizures

 1. General measures [36] valid for all types of seizures: 
Securing airway, oxygenation circulation:
• Turn patient to side.
• Protect patient from injury but do not restrain  

patient.
• Maintain airway (insert airway if possible)  +  give 

100% O2 by tight face mask once seizures stop.
• Suction mouth if necessary.
• Establish IV access for medication, hydration, blood 

work.
 2. All women with eclampsia should be treated with mag-

nesium sulphate as the first-line drug of choice. The 
intravenous (IV) route is preferable.

 3. A loading dose of 4  g magnesium sulphate should be 
given (IV) over 5–10 minutes. With this bolus dose as an 
immediate protection, a second (intramuscular) loading 
dose 10 g (Not favoured by many clinicians) is given as 
two injections of 5  g in each buttock, followed by a 
maintenance infusion of 1–2 g/hour IV per hour, contin-
ued for at least 24 hours after the last seizure. Recurrent 
seizures should be treated by a further I.V. bolus of 2 g 
magnesium sulphate.

 4. Use of diazepam on mothers, especially in late preg-
nancy, is generally discouraged; may be administered 
in single doses if fits continue, at the discretion of the 
consultant/neurologist. Prolonged use of diazepam is 
associated with increased incidence of maternal 
mortality.

 5. Magnesium levels (normal value 0.7–1.0  mmol/litre) 
should be monitored when repeat fits occur or renal 
compromise is evident (therapeutic range 2–4  mmol/
litre).

 6. Deep tendon reflexes should be monitored hourly when 
magnesium therapy is commenced. If reflexes are 
absent, or respirations are less than 14 per minute, or 
SaO2 less than 95%, magnesium therapy should be 
stopped.

 7. Monitor urinary output – should not be less than 25 ml/
hour.

 8. If the fits continue, it is important to exclude other causes 
of fits and a CT scan should be considered.

 9. Reversal of the depressant effects of MgSO4: Give 10 ml 
of 10% calcium gluconate (1 g IV) over 10 minutes.

 10. Prophylactic H2 antagonists (antacids) should be given 
until the woman is transferred to normal postnatal 
care.
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27.6  Use of Magnesium Sulphate: 
Maternal, Perinatal, Infant and Late 
Childhood Effects [37–41]

A country-wide multicentre, placebo-controlled, double- 
blind randomised trial was conducted by Rouse et al. [37] in 
the USA in 2008, involving 2241 expectant mothers at immi-
nent risk for delivery between 24 and 31 weeks’ gestation. 
Women assigned to receive MgSO4 were given a 6-g bolus 
intravenously followed by a constant infusion of 2  g per 
hour, or matching placebo, for about 3  hours. Maternal 
effects of MgSO4 treatment, significant but tolerable included 
flushing, sweating, pain/burning at intravenous site, nausea 
or vomiting and respiratory depression. Foetal exposure to 
magnesium sulphate before anticipated preterm delivery did 
not reduce the combined risk of moderate/severe cerebral 
palsy or death (stillbirth/infant death) However, the rate of 
cerebral palsy was reduced among child survivors. Other 
publications [38–40] essentially confirm the foetal neuropro-
tective effect of MgSO4. A more recent meta-analysis and 
Cochrane review by Sana Usman et al. [41] from London, 
UK, on the use of MgSO4 in preterm deliveries provides fur-
ther evidence in favour of modest neuroprotective effect 
which is greater the earlier the gestational age at delivery. 
The authors recommend its use in preterm deliveries less 
than 30–32 weeks of gestation, guided by local policy.

Specifically, the effects of magnesium sulphate on intra-
partum foetal CTG and perinatal outcome have been scruti-
nised in a study by Duffy et al. [42] In a 4-year retrospective 
cohort study (from Washington University, St Louis, MO, 
USA) of 5387 consecutive term deliveries, of whom 248 
(4.6%) had prenatal MgSO4 for severe preeclampsia/eclamp-
sia, women exposed were compared to women not exposed 
to magnesium. The results show that maternal exposure to 
magnesium is associated with lower fetal heart rate (FHR) 
baseline within the accepted normal range, decreased vari-
ability, and fewer prolonged decelerations without evidence 
of adverse effect on neonatal outcome. These findings sug-
gest that magnesium minimally blunts foetal response 
towards tachycardia, marked variability and prolonged 
decelerations, thus implying an overall minimal masking 
effect of magnesium on signs of foetal distress, not severe 
enough to influence the overall perinatal outcome.

27.7  Management of Hypertension

Women with acute severe late pregnancy and intrapartum 
hypertension have significantly higher risk of severe mater-
nal morbidity than women without severe hypertension [43]. 
Severe hypertension is defined as greater than 160/110 mm 
Hg or mean arterial pressure (MAP) greater than 125 mm 
Hg. Significantly, while diastolic BP is a useful index of 

severity of preeclampsia, elevated systolic BP (≥160) carries 
the serious risk of intracranial (intracerebral) haemorrhage 
[10, 12]. Cerebrovascular accident accounts for 15–20% of 
deaths from eclampsia. The risk of haemorrhagic stroke cor-
relates directly with the degree of elevation in systolic blood 
pressure and is less related to, but not independent of, the 
diastolic blood pressure [17].

Aggressive antihypertensive therapy is recommended at 
sustained systolic and diastolic blood pressures of 160 and 
110  mm Hg, respectively. The commonly used drugs for 
obstetric hypertensive crisis are hydralazine, immediate 
release oral nifedipine and labetalol. Protocols that include 
additional requirements in order to provide urgent IV 
hypertension therapy lead to unnecessary and dangerous 
delays (that can be fatal) in reducing time to treatment for 
severe hypertension for pregnant and post-partum patients 
[29].

It is pertinent to consider the danger attendant in induc-
tion of general anaesthesia in the midst of uncontrolled 
hypertension. Induction of anaesthesia and endotracheal 
intubation carry the grave risk of dangerously increasing an 
already high blood pressure to a catastrophic level that 
imperils the brain (cerebral haemorrhage), the heart (myo-
cardial ischaemia) and the lungs (pulmonary oedema), all 
important causes of maternal death. Blood pressure must be 
brought down to safe levels before induction of general 
anaesthesia [29, 44, 45].

27.8  Hydralazine

Hydralazine was until recently considered the first-line drug 
of choice for management of severe hypertension titrated 
against blood pressure, except in the presence of tachycardia 
(greater than 120 bpm). The agreed dose is 5 mg IV repeated 
every 20 minutes, to a maximum cumulative dose of 20 mg 
(Fig. 27.3).

27.8.1  Obstetric Side Effects of Hydralazine

Hydralazine is still considered useful and effective for treat-
ment of acute hypertensive crisis by advocates but many 
obstetricians now shy away from its adoption as a first-line 
drug of choice. The adverse effects are considered grave and 
include severe maternal ‘overshoot’ hypotension and consid-
erably reduced placental blood flow that may be dispropor-
tional to administered doses, with resulting adverse effects 
on foetal heart rates – maternal and foetal tachycardia. The 
attendant increased caesarean section rates may occasionally 
be secondary to the foetal distress caused by these side 
effects. Other recorded side effects include increased inci-
dence of placental abruption and maternal oliguria [45–47]. 
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These side effects are considered sufficiently serious to war-
rant discontinuation of hydralazine use as a first-line drug in 
increasing number of obstetric units [45].

27.9  Adalat (Nifedipine)

Nifedipine notably in the form of immediate release oral 
nifedipine has now found a favourable place as a useful first- 
line antihypertensive medication. Oral nifedipine and intra-
venous labetalol regimes were found to be similarly effective, 
or nifedipine more effective in the control of acute hyperten-
sive crisis [48, 49]. The ACOG has now added nifedipine as 
a first-line treatment option in the management of obstetric 
hypertensive crisis [29].

When sustained severe obstetric hypertension is estab-
lished, the common regimen of oral nifedipine administered 
is 10 mg, repeated every 20 minutes with patient’s vital signs 
under surveillance. Usually, a cumulative maximum dose of 
50 mg is required to bring the blood pressure to safe level – 
140–150/90–100. Maintenance dose of nifedipine, 10  mg 
8-hourly or long-acting nifedipine (Adalat-Retard), 20  mg 
12-hourly, is administered. Other regimens include addi-
tional use of hydralazine or labetalol in combination with 
nifedipine [29].

Caution needs to be exercised in its use, notably when 
MgSO4 is in use because of the synergistic Ca++ – blocking 
effect, which can lead to profound hypotension and shock 
[29]. Sublingual nifedipine must be avoided at all cost 
because of possible irreversible severe hypotension with 
consequent severe maternal and perinatal morbidity and 
mortality.

27.10  Labetalol (Fig. 27.4)

27.10.1  Labetalol: Clinical Pharmacology

Labetalol combines both selective, competitive α1 – adrener-
gic blocking and non-selective, competitive β – adrenergic 
blocking activity in a single substance. In man, the ratio of 
α- to β-blockade are about 1:3 and 1:7 following oral and IV 

Management of HTN (Cont’d):

Maintenance Hydralazine therapy : Maintain MAP ( <125 mm Hg) with:

Intermittent Hydralazine 5 mg IV

Heart rate < 120 / BPM
No side effects If requiring > 10 mg /hour

To keep MAP<125 mmHg

Heart rate >120/BPM
or side effects with

hydralazine.

Hydralazine infusion

Labetalol infusion

*Side effects

Dilute 200 mg in 50 ml normal saline
start at 40 mg / hour and double every
30 min until a satisfactory response or

dose of 160 mg / hour is reached

Head ache
Dizziness
Flushing

Dilute 40 mg in 40 ml normal saline
Start at 10 mg / hour and double every

30 minutes until a satisfactory
response

or dose of 40 mg/hour reached

Fig. 27.3 Parenteral 
treatment of HTN with 
hydralazine

•  IP3 – Inositol triphosphate

•  cAMP – Cyclic Adenosine Mono Phosphate

Labetalol: mechanism of
action

Blocks β1,β2
Blocks α1

Reduces cAMP & influx of calcium 

Decreases rate and force of contraction of heart
Relaxation of vascular smooth muscle

Inhibit  renin release

Decreases cardiac work 

Decreases myocardial oxygen consumption
and cardiac output

Reduces pressure of blood against
artery wall.

Reduces IP3

Reduces influx of calcium

Vasodilatation & reduces peripheral
vascular resistance

Fig. 27.4 Labetalol: mechanism of action
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administration respectively. Labetalol produces dose-related 
falls in blood pressure without reflex tachycardia and with-
out significant reduction in heart rate, through a mixture of 
its α- and β-blocking effects. Haemodynamic effects are 
variable with small non-significant changes in cardiac 
output.

Doses of labetalol that control hypertension do not affect 
renal function in mild-to-severe hypertensive patients with 
normal renal function.

Due to the α1-receptor blocking activity of labetalol, BP is 
lowered more in the standing than in the supine position, and 
symptoms of postural hypotension can occur. This should be 
considered during IV administration and positioning of 
patients. Such patients should not be allowed to move to an 
erect position unmonitored until their ability to do so is 
established.

Labetalol is now considered by increasing number of 
physicians as the first-line drug of choice for management of 
acute hypertensive crisis. Labetalol is considered to be at 
least as effective, more predictable, more acceptable, and 
produces no change in heart rate compared to hydralazine 
[45, 50]. Indeed, some studies suggest possible advantages 
and no apparent disadvantages for the foetus during its use in 
pregnancy [51]. The protocol of combined use of magnesium 
sulphate and Labetalol (Labet) adopted in Benin City, 
Nigeria was found to be beneficial in the plan to reduce mor-
tality complicating severe preeclampsia, eclampsia and 
severe hypertensive crisis in pregnancy [52].

Treatment is commenced with parenteral labetalol 
(Trandate, Labet, Normodyne), 20  mg bolus, followed at 
10–20 minute intervals by 40 mg, 80 mg, 80 mg and 80 mg 
boluses till the desired BP (140–150/85–95  mm Hg) is 
achieved. The maximum cumulative dose that can be given is 
300  mg. This is followed up with oral labetalol, through 
nasogastric tube if necessary, commencing with a dose of 
200 mg 8-hourly. The usual maintenance dosage of labetalol 
is between 200 and 400 mg twice daily (the maximum daily 
dose of 2400 mg is hardly applicable to obstetric patients).

27.11  Intravenous Use of Labetalol 
for Hypertensive Crisis

Two methods recommended:

 1. Repeated IV injections:
Initial dose of 20 mg by slow injection for 2 minutes; 

repeat injection of 40 mg after 10–20 minutes; and then 
repeated doses of 80 mg given at 10–20-minute intervals 
till the desired BP (130–150/85–95) is achieved. The 
maximum cumulative dose of labetalol that can be admin-
istered is 300  mg. The maximum effect on BP usually 
occurs within 5 minutes of administration. Continue anti-

hypertensive treatment with oral Trandate (usually 
200 mg 8-hourly).

 2. Slow continuous infusion:
Effective IV dose is usually in the range of 50–200 mg given 

at infusion rate of 2 mg minute. A total of 300 mg may be 
required. Monitor BP during infusion, and continuous 
infusion till satisfactory response is obtained. After dis-
continuation, oral labetalol is initiated.
Method: The contents of 2 vials3 (40 ml) are added to 

160 ml of compatible IV fluids. The resultant 200 ml of solu-
tion will contain 200 mg labetalol (1 mg/1 ml). The diluted 
solution should be administered (using an Ivac or a Cardiff 
infusion pump at a rate of 2 ml/min) to deliver 2  mg/
minute.

27.11.1  Side Effects

 1. Postural hypotension and scalp tingling.
 2. Bradycardia (Severe bradycardia controlled with atropine 

1–2 mg intravenously).
 3. Nausea, vomiting, headache and epigastric pain.
 4. Foetal bradycardia and distress (caused by severe mater-

nal bradycardia).

27.11.2  Precautions [29, 50]

 1. Patient should be kept in the supine position during IV 
administration.

 2. Labetalol injection should not normally be given to 
patients with digitalis resistant heart failure or atrio ven-
tricular block.

 3. Caution with asthmatic patients or individuals prone to 
bronchospasm. Resulting bronchospasm is controlled by 
using selective – acting bronchodilator, for example, sal-
butamol, or atropine 1 mg IV.

 4. Caution with diabetics, as it may prevent appearance of 
features (e.g. tachycardia) of acute hypoglycaemia. Beta- 
blockade also reduces release of insulin in response to 
hyperglycaemia. Therefore, necessity for adjustment of 
diabetes treatment arises.

 5. Anaesthesia – With labetalol therapy, patient requires IV 
atropine prior to induction of GA; the effect of halothane 
on BP may be enhanced by labetalol.

 6. Caution with women with history of impaired hepatic 
function. Severe hepatocellular injury is a recorded very 
rare complication.

3 Two vials (20 ml/vial) of Trandate and Normodyne brands and four 
vials (10 ml/vial) of Labet brand.
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 7. Paradoxical hypertensive responses have been recorded 
with treatment of pheochromocytoma. Chung et  al. 
reported intraoperative dramatic elevation of blood pres-
sure during resection of a pheochromocytoma [53] This 
was caused by elevated systemic vascular resistance index 
(SVRI) and decreased cardiac index (CI), secondary to 
β-adrenergic blockade with labetalol. A suggestion is made 
for prompt replacement of labetalol with β-adrenergic 
blockers or other vasodilators when such a condition arises.

27.12  Treatment of Resistant Hypertension 
[29]

On the rare occasion when IV labetalol, hydralazine, or 
immediate release oral nifedipine fails to relieve severe 
hypertension, urgent consultation with an anaesthesiologist, 
intensivist, or maternal-foetal medicine specialist to discuss 
second-line intervention is recommended. Second-line alter-
natives include nicardipine or esmolol by infusion pump and 
sodium nitroprusside. Sodium nitroprusside should be 
reserved for extreme cases, and used for the shortest time, 
because of potential for maternal, foetal, and neonatal cya-
nide and thiocyanate toxicity, and increased maternal intra-
cranial pressure and worsening of cerebral oedema.

27.13  Fluid Balance Management

The following guidelines need to be strictly adhered to in 
order to maintain safe fluid and electrolyte balance.

 1. Fluid intake should be restricted to 85 ml/hour because of 
the risk of renal and respiratory sequelae; the risk of grave 
respiratory complications, notably pulmonary oedema, is 
greater than renal dysfunction or failure [54].

 2. Urinary output should be measured hourly.
 3. 500  ml human albumin solution (HAS) should be 

considered:
 – prior to antihypertensive therapy
 – prior to caesarean section
 – if oliguria is evident (defined as urinary output less 

than 100 ml in a consecutive 4-hour period)
 – prior to administration of regional anaesthesia.

 4. If HAS has previously been administered, the insertion of 
a central venous pressure (CVP) line should be consid-
ered. If further complications occur, especially oliguria, 
after the administration of HAS, a line is recommended. 
Although the success rate of the subclavian-vein route is 
greater than the antecubital-fossa route, clinicians should 
use the route with which they are more familiar.

 5. If the central venous pressure value is greater than 10 mm 
Hg, 20 mg furosemide should be considered.

 6. If the central venous pressure value is less than 10 mm 
Hg, HAS 500 ml should be considered.

 7. A further dose of 20–40 mg furosemide should be consid-
ered if there is persistent oliguria.

27.14  Obstetric Management

In the obstetric management of the patients, the choice lies 
between expectant and interventionist options. Expectant 
management [55, 56] includes in-patient care with steroids 
(with gestations remote from term), magnesium sulphate (as 
required), antihypertensive drugs and close maternal and 
foetal monitoring to identify indications for delivery. Also to 
be considered is in-utero transfer to centres with facility for 
intensive neonatal care for preterm babies. Figure 27.5 pro-
vides a clinical algorithm for the proposed management of 
severe preeclampsia remote from term. Table 27.2 provides a 
summary of indications for interventionist option in manage-
ment [56, 57].

27.15  Eclampsia: Mode of Delivery

Caesarean section should no longer be considered a better 
option for women with eclampsia; indeed, abdominal sur-
gery can place both mother and foetus at increased risk of 
adverse events, notably, if the mother is unstable and general 
endotracheal anaesthesia is used. Immediate delivery does 
not necessarily imply caesarean section; a properly managed 
and successful vaginal delivery is less haemodynamically 
stressful to the mother while providing additional advantages 
to term or late preterm neonate [57, 58]. A number of studies, 
including a randomised controlled pilot study by Seal et al. 
[59] provide evidence that a policy of early caesarean section 
delivery with ≥34 weeks’ gestation, is not associated with 
better maternal or perinatal outcomes.

The decision to proceed with delivery through abdominal 
or vaginal route should be individualised based on such fac-
tors as parity, gestational age, Bishop’s score, foetal status 
and maternal desire for vaginal birth. Prolonged inductions/
labour must be avoided [60].

27.16  Post-partum SP-OHC [61]

The following need to be considered in the immediate post- 
partum surveillance of the woman with SP-OHC during the 
puerperium, notably in the first week:

 1. New-onset HTN-preeclampsia
 2. Persistent gestational HT N – preeclampsia
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 3. Late-onset eclampsia
 4. HELLP syndrome
 5. Pre-existing/undiagnosed HTN – renal, adrenal, thyroid 

diseases
 6. Cerebral vasoconstriction syndrome
 7. Cerebral venous thrombosis/stroke
 8. TTP/haemolytic uraemic syndrome

Increased awareness of differential diagnosis constitutes a 
cornerstone in the management of the patient. Team approach 
with a stepwise multidisciplinary approach makes for timely 
accurate diagnosis and successful management. Ideally, 
post-partum surveillance, including monitoring of the wom-
an’s blood pressure, requires an interval postnatal visit before 
the traditional 6 weeks postnatal visit. Thereafter women 
with persistent residual medical (cardiovascular, renal, neu-
rological) challenges should be referred for appropriate med-
ical consultation and follow-up.

NO

YES

YES

NO

Confirm diagnosis of severe preeclampsia < 34 weeks

Deliver
when
steroids
complete

Deliver
Immediately
Do not wait
forSteroids

Fig: Proposed clinical algorithm
for the management of severe

preeclampsia remote from
term. (FMM–Feto Maternal
Medicine; PROM, Prelabor

Rupture of Membranes)

24+0-32+6

Expectant
management
Delivery at 33+6

week’s

23+0-33+6

consider
delivery
after 48 hours
(steroidcomplete

24+0-32+6

Counsel
regarding
Pregnancy
Termination

Offer continued expectant management
Inpatient management only
stop seizure prophylaxis and transfer patient to
Antepartum ward
Complete antenatal Corticosteroids
Daily fetal testing
Regular maternal assessment, including symptoms and
BP monitoring, urine output, twice weekly lab tests
Reevaluate the patient-Are there additional
Complications?
HELLP syndrome
Fetal growth restriction
Absent umbilical artery end-d iastolic flow
Preterm labor / preterm PROM

Initial period of observation for 24-48 hours
Admit to labor & delivery; Obstetric/FMM, anesthesia, and neonatology consultation; Administer antenatal corticosteroids; Initiate
magnesium sulfate seizure prophylaxis. Antihypertensive medications, ifindicated; Continuous fetal heart rate monitoring Regular
maternal assessment including: symptoms BP monitoring; urine output & laboratory tests

Are there contraindications to continued expectant management?
Eclampsia: Pulmonary edema; Coagulopathy; <23+0 weeks’ gestation; Acute renal failure/oliguria; Non-reassuring fetal testing
Worsening symptoms (e.g., headache); Rapid worsening labs

Fig. 27.5 Proposal for management of severe preeclampsia remote from term. (Courtesy Sibai and Norwitz [55])

Table 27.2 Indications for immediate delivery during expectant man-
agement of severe preeclampsia [56–58]

Foetal 
Indications

≥34 weeks gestation
33–34 weeks with documented foetal lung 
maturity
Estimated foetal weight ˂5 percentile by ultrasound
Abnormal foetal testing
Repetitive variable or late decelerations
Biophysical profiles (BPP) ≤4 on 2 occasions at 
least 4 hours apart
Persistent reverse end-diastolic flow on umbilical 
artery Doppler velocimetry
Rupture of membranes

Maternal 
indications

Preterm labour or vaginal bleeding
Eclampsia or encephalopathy
Pulmonary oedema or despite therapy
Persistent thrombocytopenia
Severe epigastric pain or cerebral symptoms
Maternal request
Severe hypertension unresponsive to maximum 
drug
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27.17  SP-EOHC: Later-Life Medical Diseases

SP-EOHC may well represent a ‘milestone’ or an ‘eye- 
opener’ event that reflects a woman’s lifetime syndrome of 
medical disability that will, in later life, culminate in serious 
medical conditions such as chronic hypertension [62, 63], 
diabetes mellitus [64], kidney [65] and cardiovascular dis-
eases and death [66]. A spectacular systematic review and 
meta-analysis by Bellamy et  al. [67] on long-term conse-
quences of preeclampsia revealed that the relative risks (RRs) 
for hypertension were 3.70 after 14 years follow-up, for isch-
aemic heart disease 2.16 after 12 years, for stroke 1.81 after 
10 years, and for venous thromboembolism 1.87 after 5 years. 
Overall mortality after preeclampsia was increased 1.5-fold 
after 14 years. Long-term follow-up studies also reveal that 
babies born preterm or growth-restricted are at increased risk 
of developing hypertension, coronary artery disease, and dia-
betes mellitus, and for growth- restricted female neonates, 
preeclampsia in later life [68, 69].

27.18  Summary and Recommendation

This chapter has explored the severe morbidity and mortality 
attending SP-EOHC and the important criteria that deter-
mine the successful outcome of obstetric and perinatal care 
of patients. Team approach, attention to timely emergency 
care of mothers, and use of appropriate anticonvulsant and 
antihypertensive medication are crucial to successful out-
come in obstetric and perinatal management. Careful postna-
tal and puerperal care and later-life meticulous 
multidisciplinary surveillance, in alliance with internists, is 
an essential follow-up component of patients’ care.
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