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Abstract

Pregnant and postpartum women make up a small proportion of intensive care unit (ICU) admissions, but they require distinct, care-

fully adapted approaches to care. This review outlines these challenges and proposes general principles to address them, emphasising

consultant-level multidisciplinary input and alignment with national standards for service organisation and escalation of care. Pregnancy-

related physiological changes affect haemodynamics, ventilation, and renal function—all of which have implications for monitoring,
treatment thresholds, and drug selection. The practical aspects of organ support are discussed, as well as imaging and contrast safety. It
is emphasised that maternal stabilisation and timely critical diagnosis should take priority, and that pregnant women must not be disad-
vantaged in their access to life-saving interventions. The conditions that may lead to critical illness in obstetric patients are reviewed,
with a discussion of the current evidence and clinical practice. Attention to psychological well-being and lactation support is underscored

as an essential component of holistic recovery and long-term outcomes.
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1. Introduction

Pregnant and postnatal women constitute a small frac-
tion of intensive care admissions, yet, as highlighted in
recent UK mortality reviews, their management presents
unique and often complex challenges [1].

In the UK, around 2 in 1000 women are admitted to
an intensive care setting during, or shortly after, pregnancy
[2]. Many more are managed on maternity units, under the
enhanced maternal care model [3]. With rising obesity and
maternal age, assisted conception and multifetal gestation,
more now become critically unwell in the peripartum pe-
riod. International data demonstrate substantial variation in
obstetric intensive care unit (ICU) admission rates, reflect-
ing differences in case mix, critical care capacity, admission
criteria, and models of enhanced maternal care. Recent Eu-
ropean data report a median incidence of peripartum ICU
admission of around 2.7 per 1000 deliveries, although rates
vary widely between settings [4].

Pregnant and postpartum women must have the same
level of access to critical treatments as non-pregnant pa-
tients. Care pathways should not disadvantage women be-
cause of pregnancy. Unfortunately, pregnant women are
at a particular disadvantage when they need to access crit-
ical care, for several reasons. They are present in a vari-
ety of locations, where clinicians may be less familiar with
critical illness in pregnancy and how to adapt early warn-
ing systems to pregnancy physiology. Critical care units
are often separated geographically from maternity units and
lack midwifery support. Conversely, midwives caring for
sick women on maternity wards may have limited criti-

cal care training. The relative rarity of these cases also
means intensive care unit teams may be less familiar with
pregnancy-specific conditions and the safety of medications
in pregnancy and breastfeeding. Although maternal safety
should take priority, fetal condition and gestational age may
complicate decisions about treatment and delivery. These
challenges require practical systems for escalation, trans-
fer, multidisciplinary communication, pregnancy-adapted
monitoring, and coordinated maternal and fetal decision-
making.

This article first discusses practical approaches to
overcoming these challenges, alongside general principles
relevant to the care of critically ill pregnant and postpar-
tum women. It then outlines the physiological adaptations
of pregnancy by organ system and considers how these in-
fluence organ support in critical care. Finally, it discusses
selected conditions commonly encountered in critically ill
pregnant and postpartum women, with emphasis on how
pregnancy physiology alters clinical presentation, diagnos-
tic interpretation, organ support, and management deci-
sions, including pregnancy-specific considerations such as
fetal assessment and timing of delivery.

2. Principles of Investigation and
Management

2.1 Addressing Barriers to Care

Close multidisciplinary team (MDT) working is cen-
tral to safe and effective care. This must be high level (in-
volving consultant-level decision-makers) and timely (the
MDT must be responsive to rapid changes in maternal con-
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dition). Key specialities include critical care, obstetrics,
anaesthesia, neonatology, and midwifery, with additional
input from medical or surgical specialities. The MDT input
should be an ongoing and adaptive process.

The optimal location for care is determined by the
severity and trajectory of maternal illness, the anticipated
need for delivery, and the local facilities. Some women
can be appropriately managed in a maternity unit high-
dependency area, where the skill mix can be enhanced by
the critical care outreach team.

Clear escalation pathways are required between ma-
ternity and critical care services, with early involvement of
senior decision-makers. A modified early warning system
specific for pregnant women (such as a Modified Early Ob-
stetric Warning Score/Modified Early Warning Score [ME-
OWS/MEWS] or a locally validated maternity early warn-
ing tool) should be used in place of the National Early Warn-
ing Score 2, which is not validated in pregnancy [5]. These
tools account for pregnancy-related physiological changes
and may improve recognition of deterioration, although re-
ported sensitivity and specificity vary according to the scor-
ing system, population, and outcome measured.

A seamless transition to intensive care units is likely
to be required if the maternal condition worsens. Critical
care outreach teams can play an important role in supporting
recognition of deterioration and facilitating the transition
between maternity and critical care settings. Pregnant and
postpartum women requiring transfer should be managed
according to the same standards applied to other critically
ill adults. There should be agreed local protocols for trans-
fer. National guidance recommends early senior multidis-
ciplinary involvement, including senior review within one
hour of deterioration, and emphasises that ongoing critical
care should continue regardless of location if transfer de-
lays occur. Detailed operational guidance regarding trans-
fer processes, staffing, and escalation pathways is available
within national enhanced maternal care guidance and is be-
yond the scope of this review [3].

Where maternity and critical care units are geograph-
ically separated, systems should ensure timely bedside re-
view by the relevant teams rather than reliance on remote
advice alone. It should also be clear to critical care teams
how to escalate obstetric or pregnancy-specific concerns,
including readily accessible contact pathways for obstetric,
anaesthetic, neonatal, and obstetric medicine support where
available.

Critical care units should have a named lead for ma-
ternal critical care, and patients should be reviewed at least
daily [6]. Prolonged Level 3 care (>48 hours) should
prompt consideration of transfer to a regional or supra-
regional centre [7]. In the UK context, this will usually
be the relevant Maternal Medicine Network centre, with
access to maternal critical care expertise and specialist in-
put such as maternal-fetal medicine, obstetric medicine,
obstetric anaesthesia, interventional radiology, cardiology,

nephrology, and neonatal intensive care. Supra-regional
transfer may be required where specialist tertiary-level in-
put or organ support is needed, for example, extracorporeal
membrane oxygenation (ECMO), liver intensive care, neu-
rosurgical intensive care, or other highly specialised ser-
vices. If transfer is delayed or not possible, ongoing crit-
ical care should continue regardless of location, with se-
nior multidisciplinary input and advice from the relevant
regional or supra-regional specialist teams.

2.2 Balancing Maternal and Fetal Considerations in
Critical Care Decision-Making

Gestational age and fetal condition influence many as-
pects of maternal critical care, including fetal monitoring,
timing and mode of delivery, and administration of antena-
tal corticosteroids. However, decisions should remain in-
dividualised and centred on maternal stabilisation, as op-
timisation of maternal physiology is the intervention most
likely to improve fetal outcome.

At pre-viable gestations, management is usually di-
rected entirely by maternal indications, with consideration
given to avoidance of teratogenic agents where possible. As
gestation advances and neonatal survival becomes increas-
ingly likely, multidisciplinary discussions involving obstet-
rics, neonatology, anaesthesia, and critical care become in-
creasingly important. Maternal health takes precedence re-
gardless of the fetal gestational age. However, in conditions
where delivery is expected to improve maternal outcome,
gestational age may influence decision-making regarding
the timing and mode of delivery. In these situations, the
potential fetal benefit of prolonging a pregnancy to allow
further maturation should be balanced against the risk of
ongoing maternal deterioration and progressive organ dys-
function. This is particularly relevant in gestational disor-
ders such as pre-eclampsia, where delivery of the placenta
is the definitive treatment.

2.3 Diagnostic Considerations

Both gestational and non-gestational disorders must
be considered in a critically unwell pregnant woman. The
importance of making, and not simply excluding, a diag-
nosis in a critically unwell pregnant woman must be em-
phasised. Additionally, there are many symptoms that
may be normal features of pregnancy (for example, nau-
sea and vomiting in early pregnancy, constipation, and low
back or pelvic pain). However, when a woman is unwell,
these should not be assumed to be physiological—clinicians
should remain curious and ensure appropriate assessment
and investigation, particularly where symptoms are new,
severe, progressive, or out of keeping with gestation.

2.4 Imaging, Radiation and Contrast

Pregnant women should receive the gold standard in-
vestigation unless there is a clear reason not to. Radiation
doses in most single diagnostic imaging studies are well be-
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low the 100 mGy deterministic threshold estimated to cause
tissue damage. The risk of development of childhood can-
cer, however, increases with the fetal dose of radiation, but
is so low for computed tomography (CT) of the head, chest,
and liver that they should never be withheld due to preg-
nancy. Examinations with doses above 10 mGy, such as
pelvic CT, carry an estimated risk of 1-5 additional child-
hood cancers per 1000, but may still be justified if delay
would endanger the mother and if alternative modalities
(magnetic resonance imaging or ultrasound) are not possi-
ble or as diagnostically useful [8,9].

There are no clear concerns regarding the use of iod-
inated contrast agents in pregnancy. Limited animal and
human data have been reassuring, and theoretical con-
cerns about possible neonatal hypothyroidism have not
been demonstrated with the water-soluble agents used in
routine diagnostic imaging. Nonetheless, current guidance
recommends neonatal thyroid screening following in-utero
exposure. However, since neonatal screening for hypothy-
roidism is routinely performed, this does not alter clinical
practice [9].

Gadolinium should only be given if essential for ma-
ternal health. This is due to concerns about its molec-
ular stability and recirculation in the amniotic fluid [10].
A Canadian population study has suggested an association
with increased risk of rheumatological and inflammatory
skin conditions in the fetus [11]. Interruption of breastfeed-
ing is not required following administration of gadolinium
contrast, and doing so may harm the breastfeeding relation-
ship.

2.5 Psychological Support

Psychological morbidity is a recognised risk after crit-
ical illness, and women admitted to critical care during
pregnancy or the postpartum period face additional chal-
lenges, including birth trauma, separation from their baby,
disruption to early parenting, and loss of the expected post-
natal experience. Although evidence specifically quantify-
ing rates of post-traumatic stress disorder (PTSD) follow-
ing maternal critical care admission remains limited, severe
maternal morbidity is associated with increased risk of post-
traumatic stress symptoms, substance misuse, and suicidal-
ity [12]. Qualitative data from women requiring maternal
critical care also highlight the distress associated with sepa-
ration from their babies and difficulties maintaining contact
during admission [2].

Separation may occur because of maternal illness
severity, neonatal admission, infection control require-
ments, or the physical separation of maternity, neonatal,
and critical care services. Whenever feasible, teams should
prioritise keeping mother and baby together or facilitating
regular contact. Practical measures may include early re-
ciprocal visits between ICU and neonatal units, facilitated
skin-to-skin contact, photographs, video calls, exchange of
scented cloths, and transfer of expressed breast milk where

&% IMR Press

appropriate. These measures may support maternal well-
being and bonding when direct care of the baby is not pos-
sible.

Early input from psychology and specialist perinatal
mental health services should be considered. Screening for
anxiety, depression, birth trauma, and post-traumatic stress
symptoms should form part of follow-up, with clear refer-
ral pathways for ongoing support. Screening tools may
include obstetric-specific measures such as the City Birth
Trauma Scale or ICU-specific tools such as the UK-Post-
Traumatic Stress Syndrome 14-Questions Inventory (UK-
PTSS-14) [13]. Routine screening for depression and anxi-
ety forms part of standard antenatal and postnatal maternity
care and should be complemented by reassessment follow-
ing critical illness. Women should be offered a follow-up
review with a clinician experienced in critical care follow-
up, supported by the midwifery and obstetric team [3]. Fi-
nally, partners and families should be actively included and
ideally offered hospital accommodation.

2.6 Lactation Support

For critically ill women who are unable to breastfeed
directly, regular hand or mechanical milk expression should
be encouraged where clinically appropriate, with specialist
lactation support [7]. This may help maintain lactation dur-
ing periods of maternal illness, neonatal illness, or separa-
tion. Expressed milk may also provide a way of maintaining
maternal-infant connection when direct feeding is not pos-
sible. If the mother is sedated, milk expression is usually
only performed if prior consent has been given.

Medication safety during breastfeeding should be as-
sessed using specialist resources such as LactMed (https:
//www.ncbi.nlm.nih.gov/books/NBK501922/) and UK Ter-
atology Information Service (https://uktis.org/). Depend-
ing on maternal medications and clinical status, expressed
breast milk may be suitable for storage and later use fol-
lowing specialist review. Where direct breastfeeding is
not feasible, expressed breast milk, donor milk, or formula
feeding may be appropriate alternatives depending on clini-
cal circumstances and maternal preference. Privacy should
be considered where possible, as single-room accommo-
dation or other measures to support privacy may facilitate
breastfeeding, expression, family presence, and bereave-
ment care.

3. Physiological Adaptations to Pregnancy
and Considerations for Organ Support

3.1 Circulatory System

Pregnancy increases cardiac output by up to 50%,
driven by higher stroke volume and heart rate. At the
same time, systemic vascular resistance decreases, primar-
ily due to the effect of progesterone. Blood volume in-
creases while oncotic pressure falls, predisposing to iatro-
genic fluid overload, particularly in preeclampsia or sepsis.
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Expanded blood volume may mask the early signs of hypo-
volemia [14].

Aortocaval compression in later pregnancy can impair
venous return, particularly when supine, so patients should
generally be positioned in the left lateral decubitus position
during surgery or while in critical care, or with uterine dis-
placement if supine, either through left tilt or manual dis-
placement of the uterus.

Vasoactive drugs should be selected according to the
underlying shock physiology, rather than on the basis of
pregnancy-specific concerns alone. The priority is restora-
tion of maternal tissue perfusion, as uteroplacental perfu-
sion depends on adequate maternal cardiovascular function.
Hypotension may reflect vasodilatory, hypovolaemic, ob-
structive, or cardiogenic shock, and management should
therefore be tailored to the underlying shock phenotype.

Noradrenaline is commonly used as a first-line vaso-
pressor in vasodilatory shock. Vasopressin may be con-
sidered in refractory vasodilatory shock or circulatory col-
lapse, particularly where catecholamine requirements are
escalating, although consideration should be given to its
structural homology with oxytocin and potential effects on
uterine tone. In cardiogenic shock, inotropes or inodilators
such as dobutamine, levosimendan, or milrinone may be
required according to the underlying haemodynamic pro-
file and can be used in pregnancy when clinically indicated
[15,16]. Adrenaline remains appropriate in cardiac arrest
and selected severe shock states and should not be withheld
if clinically indicated, although fetal arrhythmias have been
reported. Ephedrine has historically been widely used in
obstetric practice but is associated with fetal acidosis and
is generally less favoured than noradrenaline or phenyle-
phrine in contemporary practice [17].

Haemodynamic monitoring in pregnancy should fol-
low the same principle as in non-pregnant patients and
should focus on defining the mechanism of shock and as-
sessing response to treatment. Transthoracic echocardiog-
raphy is valuable in pregnancy, as it can identify left or right
ventricular dysfunction, valvular disease, evidence of pul-
monary hypertension, pericardial disease, and features of
hypovolaemia or fluid intolerance, although it requires ap-
propriate expertise [ 18]. Non-invasive cardiac output mon-
itors have been used in pregnancy and postpartum, but re-
quire cautious interpretation because pregnancy physiology
differs from the populations in which many devices were
validated [19,20]. Lithium dilution techniques are vali-
dated post-partum in patients with pre-eclampsia and may
be used in the second and third trimesters, but are generally
avoided if possible in the first trimester due to theoretical
fetal safety concerns [19]. The use of passive leg raising
as a dynamic test cannot be recommended in later preg-
nancy because of aortocaval compression [21]. Repeated
clinical assessment, echocardiography where available, and
trends in perfusion markers are therefore central to manage-
ment. Specific haemodynamic targets should be individu-

alised according to maternal physiology, underlying pathol-
ogy, and evidence of end-organ and uteroplacental perfu-
sion.

Delivery may improve maternal haemodynamics in
cases of severe cardiac decompensation in later pregnancy,
but decisions regarding timing and mode of delivery should
remain individualised and multidisciplinary, taking into ac-
count maternal cardiovascular stability, gestational age, and
fetal condition.

3.2 Airway and Respiratory System

Airway management in pregnancy carries a higher
risk, largely due to delayed gastric emptying, reduced
sphincter tone, and mucosal oedema. Guidelines for the
management of difficult airways in pregnancy have been
produced and suggest interventions to mitigate these risks
[22].

Decreased functional residual capacity due to the en-
larging uterus, as well as increased oxygen consumption,
increases the risk of hypoxia [23]. Higher levels of proges-
terone result in increased minute ventilation and a decrease
in partial pressure of arterial carbon dioxide (PaCOy), re-
sulting in chronic respiratory alkalosis. Maintaining a par-
tial pressure of arterial oxygen (PaO3) of >9 kPa allows
sufficient oxygen transfer to the fetus [17]. Permissive hy-
percapnia has not been validated in pregnancy, and there
are limited data to guide this practice in the obstetric pop-
ulation [23], whereas over-ventilation and hypocapnia may
impair uterine blood flow.

Pregnancy is not an absolute contraindication to prone
positioning. Suitability varies with body habitus rather than
strict gestation limits; however, its use also requires appro-
priate expertise and staffing to ensure correct positioning
and avoidance of abdominal compression, and should there-
fore be individualised according to local capability [24,25].
Fetal monitoring should be considered in prolonged use.

Delivery of the fetus in an attempt to improve the ma-
ternal respiratory condition is not routinely recommended,
but there may be benefit to the fetus in persistent maternal
hypoxia depending on gestation. Caesarean delivery carries
a higher risk in the setting of respiratory failure. Timing of
delivery is therefore a multidisciplinary decision that must
consider both maternal and fetal factors [23].

The management of acute bronchospasm is the same
as in non-pregnant patients. All routinely used therapies,
including nebulised B2-agonists and anticholinergic agents,
systemic corticosteroids, and intravenous magnesium sul-
fate, can be used in pregnancy. As with all critical illness
in pregnancy, maternal stabilisation takes priority, and es-
calation to ventilatory support should follow standard indi-
cations if required [26].

Extracorporeal membrane oxygenation has been used
extensively in the Coronavirus Disease 2019 (COVID-19)
pandemic and is generally safe in well-selected pregnant
patients. Outcomes are favourable compared to the gen-
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eral population [27]. Despite this, ECMO is underutilised
in pregnancy. A recent Mothers and Babies: Reducing
Risk through Audits and Confidential Enquiries (MBR-
RACE) Saving Mothers Lives report highlighted the of-
ten inequitable application of referral criteria and calls for
pregnancy-specific ECMO referral guidelines [1].

3.3 Haematological System

Pregnancy induces hypercoagulability through an in-
crease in clotting factors, as well as a decrease in fibri-
nolysis. Venous thromboembolism (VTE) prophylaxis is
needed in all critically unwell patients unless there is a clear
contraindication [28]. For therapeutic anticoagulation, low
molecular weight or unfractionated heparin is preferred.
Doses around delivery should be carefully considered with
input from the obstetric and anaesthetic team. Heparin infu-
sions should be monitored with anti-Xa assays, rather than
activated partial thromboplastin time (aPTT). This is be-
cause of increased factor VIII in the third trimester, which
results in a low aPTT despite increasing anticoagulation
‘apparent heparin resistance’ [29].

3.4 Renal System

Glomerular filtration rate rises in pregnancy, which
results in lower serum creatinine levels. Protein excretion
increases. A protein-creatinine ratio of >30 mg/mmol is
abnormal in pregnancy [30]. The risk of acute kidney in-
jury (AKI) rises in the third trimester and postpartum. A
creatinine of >77 pumol/L is abnormal in pregnancy, in
addition to the usual criteria for AKI [31]. Pregnancy-
specific causes of AKI include pre-eclampsia, ureteric dam-
age during delivery, and postpartum haemorrhage. Non-
gestational causes must always be considered, including
rarer causes which are nonetheless more common in preg-
nancy, including thrombotic microangiopathies.

The indications for renal replacement therapy (RRT)
in pregnancy are similar to those in non-pregnant individu-
als, except with regard to urea: due to the impact of uremia
on fetal health, serum urea >16 mmol/L is an indication for
RRT [31].

3.5 Sedation and Analgesia

No consensus exists on the optimal sedative regimen
in pregnancy. Sedation should follow the same principles
as in non-pregnant critically ill patients, using the lowest
effective dose and avoiding over-sedation where possible.
Propofol is widely used in both critical care and obstetric
anaesthesia and may be used in pregnancy when clinically
indicated. Benzodiazepines are also commonly used in
critical care, although prolonged exposure may contribute
to maternal delirium and neonatal sedation or withdrawal
close to delivery. Data regarding dexmedetomidine use in
pregnancy remain limited. As with all sedative agents in
pregnancy, the potential maternal benefits of adequate seda-
tion, ventilation, and organ support generally outweigh the-
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oretical fetal risks in critically ill patients. Exposure close to
delivery may result in neonatal sedation, respiratory depres-
sion, or neonatal withdrawal syndrome. Neonatal support
should therefore be available at delivery.

Systemic non-steroidal anti-inflammatory drugs
(NSAIDs) are advised against after 20 weeks of gestation
due to the risk of premature closure of the ductus arteriosus
[32]. Databases like UKTIS and LactMed offer up-to-date
safety information on drug use during pregnancy and
breastfeeding.

4. Conditions Commonly Encountered in
Critically 11l Pregnant Women

The following section describes several major causes
of maternal critical illness encountered in intensive care
practice. This list is not intended to be exhaustive; rather,
conditions have been selected for clinical relevance, fre-
quency, and contribution to maternal morbidity and mor-
tality, and are used to illustrate how the principles of organ
support, investigation, and multidisciplinary management
outlined above are applied in practice.

Across these conditions, the unifying challenge in ma-
ternal critical care is that pregnancy significantly alters
physiology across multiple organ systems. Critical illness
occurs when pathological processes disrupt these adapted
physiological states and lead to organ dysfunction. Man-
agement therefore focuses on supporting and restoring ma-
ternal physiology while accounting for pregnancy-specific
factors that influence assessment, monitoring, and organ
support.

4.1 Sepsis and Infections in Pregnancy

Sepsis is defined as life-threatening organ dysfunction
caused by a dysregulated host response to infection [33].
In pregnancy, physiological adaptations affecting cardio-
vascular, respiratory, renal, and immune function may alter
both the presentation of sepsis and the interpretation of stan-
dard clinical and biochemical markers; for example, mild
tachycardia, mild leukocytosis, and reduced serum creati-
nine may occur in normal pregnancy.

During pregnancy, the maternal immune system un-
dergoes significant qualitative adaptations to balance pro-
tection against infection with tolerance of the fetus. While
pregnancy is not associated with global immunosuppres-
sion, these changes are associated with increased suscep-
tibility to, and altered presentation of, certain infections,
which may progress rapidly to severe disease and sepsis.

The most common organisms in sepsis-related mater-
nal deaths are Group A Streptococcus and Escherichia coli
[34]. Women may develop critical illness from sepsis or
organ dysfunction arising out of organ-specific infections,
or from invasive pathogens (Table 1, Ref. [34,35,36,37]).
Presentation may be atypical due to physiological changes.

Early goal-directed therapy with fluid resuscitation,
vasopressors, broad-spectrum antibiotics, and source con-
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Table 1. Common infections in critically ill pregnant and post-partum women.

Pathology Description

Infections by organ system involved

Chorioamnionitis An infection of the amniotic fluid and membranes, which is often associated with maternal
fever, tachycardia, and fetal distress. Mixed gram-positive and gram-negative infections are

common (see Group A Streptococcus). Delivery is indicated [35].

Endometritis Typically occurring after caesarean delivery, this can present with fever, pelvic pain, and
abnormal uterine bleeding. It is usually a polymicrobial infection, often involving anaerobes,

and requires broad-spectrum antibiotic therapy.

Respiratory infections Pregnant women are at higher risk of complications from influenza and COVID-19. In se-
vere COVID-19 infection, steroids and monoclonal antibodies are indicated. Prophylactic
or therapeutic anticoagulation should be considered, taking into account the risk of throm-
boembolism in more severely ill women and the timing of delivery. Tocilizumab should be
strongly considered, and there is no evidence of fetal harm, but this should be an MDT deci-

sion with involvement of obstetricians and infection specialists [36].

Urinary tract infections (UTIs) Increased incidence in pregnancy, and can progress to pyelonephritis and sepsis.

Disseminated infection by pathogen

Herpes simplex Primary infection in pregnancy is common (around 2% of pregnancies) but, rarely, especially
if infection occurs in the third trimester, may result in disseminated disease, which has a
mortality rate of up to 50%. Vesicles may be absent or disseminated, and there may be visceral

hepatitis or central nervous system involvement and deranged coagulation [37].

Invasive Group A Streptococcus ~ Pregnant and post-partum women are at increased risk of developing invasive Group A Strep-

tococcus. It can progress rapidly from ascending infection of the genital tract [34].

COVID-19, Coronavirus Disease 2019; MDT, multidisciplinary team.

trol is essential, with management focused on restoration
of maternal perfusion and organ function.

Hydrocortisone in refractory shock follows the same
indications as in non-pregnant patients, with glycaemic
monitoring [34]. Intravenous immunoglobulin neutralises
exotoxins in staphylococcal and streptococcal sepsis and
can be used. Epidural and spinal anaesthesia should be
avoided in peripartum sepsis [36].

Delivery is indicated for obstetric source control such
as chorioamnionitis, but sepsis alone is not otherwise an in-
dication for delivery.

Causes other than bacterial infection should be con-
sidered if the clinical sepsis syndrome does not respond
in the expected way, with ongoing deterioration despite
appropriate antibiotic therapy, including viral infection,
haemophagocytic lymphohistiocytosis (HLH), and other
rarer causes such as malignancy and mitochondrial disor-
ders.

4.2 Hypertensive Disorders of Pregnancy

Pre-eclampsia is a serious multisystem disorder af-
fecting 3% to 8% of pregnancies. It arises from abnor-
mal placentation and typically manifests after the 20th week
of pregnancy. Release of pro-inflammatory factors leads
to widespread endothelial dysfunction and vasoconstriction
[38]. Pre-eclampsia with severe features is among the most
common obstetric indications for antenatal and postnatal in-

tensive care admission. It may present as the primary reason
for critical illness or coexist with other conditions requir-
ing intensive care unit support. Pre-eclampsia may also de-
velop de novo in women admitted to critical care for other
indications; therefore, regular monitoring for new-onset
hypertension and proteinuria is essential, with pregnancy-
specific thresholds applied (blood pressure >140/90 mmHg
considered abnormal) [39,40].

Initially, ‘mild’ disease can rapidly progress to pul-
monary oedema, severe and progressive organ dysfunc-
tion (renal, hepatic, and coagulation), neurological fea-
tures (eclampsia, posterior reversible encephalopathy syn-
drome), placental abruption and intrauterine death. Early
onset disease (<34 weeks) carries the highest risks. Pre-
eclampsia is frequently diagnosed post-natally and may
worsen initially before resolving.

HELLP (haemolysis, elevated liver enzymes and
low platelets) syndrome is a severe manifestation of pre-
eclampsia and has a maternal mortality of 1-25% and peri-
natal mortality of 10-60% [41]. Hypertension and protein-
uria may be mild or absent. In severe cases, and especially
if abdominal pain is a feature, imaging may be required to
exclude hepatic haematoma and/or capsular rupture. Acute
fatty liver of pregnancy (AFLP) is sometimes considered in
the differential, but is much rarer. AFLP is a mitochondrial
hepatopathy of late pregnancy. There is typically a pro-
drome of abdominal pain, malaise and often symptoms of
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transient diabetes insipidus. The Swansea criteria [42] are
sensitive for diagnosis, but non-specific as features overlap
with severe liver disease of other actiologies [43].

Other thrombotic microangiopathies (TMAs) can
mimic preeclampsia and HELLP syndrome. These dis-
orders are characterised by microangiopathic haemolytic
anaemia and ischaemic injury to organs, and include
thrombotic thrombocytopenic purpura (TTP), atypical
haemolytic uraemic syndrome (aHUS), and secondary
TMAs. Failure of the disorder to improve with delivery
should raise suspicion and provoke discussion with a spe-
cialist centre with expertise in these conditions.

Management of pre-eclampsia in the critical care set-
ting focuses on blood pressure control, fluid balance man-
agement, seizure prevention, and discussions to facilitate
timely obstetric decision-making. Decisions regarding tim-
ing and mode of delivery, antenatal corticosteroids, and the
use of magnesium sulfate for fetal neuroprotection should
be made in conjunction with senior obstetric input [40].

Target blood pressure is under 135/85 mmHg, but ex-
cessive blood pressure lowering may lead to placental hy-
poperfusion and should be avoided. Volume expansion
is not recommended and may worsen pulmonary oedema,
but if using hydralazine as an antihypertensive, a bolus of
crystalloid is usually given. When establishing epidural or
spinal analgesia, the patient should not be routinely pre-
loaded, but consideration should be given to overall vol-
ume status. Endotracheal intubation, for example, to facili-
tate caesarean section, may precipitate severe hypertension
[40].

In the event of seizure, administer intravenous mag-
nesium sulfate, as there is good evidence that its use halves
the likelihood of seizure recurrence. Alternative anticon-
vulsants should not be used, but persistent seizures may re-
quire the use of diazepam and intubation/ventilation and
neuroimaging to exclude cerebral haemorrhage. Mag-
nesium sulfate prophylaxis should be considered in pre-
eclampsia with severe features or neurological features such
as headache, clonus, or scotomata [40].

4.3 Cardiac Conditions

Cardiac disease is a leading cause of death in preg-
nancy [1]. Left ventricular systolic dysfunction in preg-
nancy may occur due to underlying cardiomyopathy or be
tachyarrhythmia-related. Cardiomyopathy can also present
de novo due to ischaemic or dilated cardiomyopathy, or as
peripartum cardiomyopathy (PPCM). PPCM is character-
ized by a reduced ejection fraction and symptoms of heart
failure in the last weeks of pregnancy or the first few months
after delivery (including following miscarriage or termina-
tion) and is a diagnosis of exclusion [44].

Diagnosis of cardiac failure or arrhythmias may be
delayed because symptoms such as breathlessness, palpi-
tations, fatigue, and peripheral oedema can initially be at-
tributed to normal pregnancy.
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Management follows standard heart failure strategies,
including mechanical support if refractory shock occurs, if
necessary, as a bridge to transplantation [16]. For PPCM,
bromocriptine may be used in some centres [45]. Life-
threatening arrhythmias should be managed as for non-
pregnant patients, and electrical cardioversion is safe in
pregnancy. Routine use of amiodarone is contraindicated
due to its adverse fetal effects, but it can be used in situa-
tions of haemodynamic instability [46].

Valvular disease, particularly mitral or aortic steno-
sis, may decompensate with the haemodynamic changes of
pregnancy. Medical management in severe mitral steno-
sis requires rate control and preload optimization, and con-
sideration of anticoagulation. Percutaneous mitral balloon
commissurotomy is preferred in those with elevated pul-
monary arterial pressures or advanced heart failure. In se-
vere aortic stenosis, balloon valvuloplasty or valve replace-
ment should be considered [16].

Delivery may improve maternal haemodynamics in
selected cases of severe cardiac decompensation in later
pregnancy by reducing the haemodynamic burden of preg-
nancy. However, delivery itself may carry substantial risk
in women with unstable heart failure or cardiogenic shock,
and decisions regarding timing and mode of delivery should
be individualised according to maternal cardiovascular sta-
bility, gestational age, fetal condition, and the anticipated
effect of delivery on maternal physiology.

4.4 Pulmonary Embolism (PE)

Pulmonary embolism is a leading cause of maternal
morbidity and mortality and remains the commonest direct
cause of maternal death in the UK [1]. Pregnancy and the
postpartum period are associated with a hypercoagulable
state, venous stasis, and vascular injury, resulting in a sig-
nificantly increased risk of venous thromboembolism, par-
ticularly in the postnatal period. Massive or submassive PE
can rapidly overwhelm the physiologically adapted cardio-
vascular system of pregnancy, resulting in acute right ven-
tricular failure and cardiovascular collapse, and therefore
represents a time-critical diagnosis in pregnant and postpar-
tum women [47].

Diagnosis may be challenging because clinical fea-
tures such as tachycardia and dyspnoea may overlap with
normal pregnancy physiology. However, sudden or pro-
gressive breathlessness, pleuritic chest pain, syncope, hy-
poxia, marked or persistent tachycardia at rest, or haemody-
namic instability should prompt urgent assessment for pul-
monary embolism.

Treatment of PE requires immediate anticoagulation.
Low molecular weight heparin (LMWH) is preferred, and
changes in weight, and therefore dose, around delivery
should be considered [29]. In women also at high risk of
bleeding, unfractionated heparin infusion may be preferred,
and/or an inferior vena cava filter may be considered. In
cases with haemodynamic instability, thrombolytic therapy
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has been recommended in women with a low risk of bleed-
ing [48]. A review of the outcomes of 37 patients who un-
derwent systemic thrombolysis in pregnancy reported a ma-
jor bleeding rate of 18% [49]. Catheter-directed thromboly-
sis may also be used in pregnancy and should be considered
for women with a high risk of bleeding in whom systemic
therapy is contraindicated [50].

Delivery is not routinely indicated solely because of
pulmonary embolism, although severe maternal hypoxia
or haemodynamic compromise may influence multidisci-
plinary decision-making regarding timing and mode of de-
livery. In cases of massive PE with obstructive shock, de-
livery may improve maternal haemodynamics by reducing
aortocaval compression and cardiovascular demand. Per-
sistent maternal hypoxia may also lead to delivery being
considered for fetal indications, depending on gestation.
However, caesarean delivery may carry substantial addi-
tional risk in the setting of cardiorespiratory instability, and
decisions should therefore be individualised according to
maternal condition, gestational age, fetal status, and obstet-
ric factors.

4.5 Amniotic Fluid Embolism

Amniotic fluid embolism (AFE) is a rare but catas-
trophic obstetric emergency that occurs when amniotic
fluid, fetal cells, or other debris enter the maternal circu-
lation, triggering an acute systemic inflammatory and ana-
phylactoid response. It typically presents with rapid onset
of hypoxia and cardiovascular collapse, followed by coag-
ulopathy and disseminated intravascular coagulation. Ma-
ternal morbidity and mortality are high. Management is pri-
marily focusing on haemodynamic stabilization, advanced
airway and ventilatory support, and correction of coagu-
lopathy [51]. When women collapse intrapartum, AFE is
often quickly suspected; however, there is a wide range of
causes that may lead to intrapartum collapse, so it is impor-
tant to remain vigilant about the differential diagnosis.

4.6 Rheumatological Conditions

Granulomatosis with polyangiitis (GPA), microscopic
polyangiitis, rheumatoid arthritis (RA), systemic lupus ery-
thematosus, and antiphospholipid syndrome can all lead
to severe organ dysfunction and require critical care sup-
port. The management of these conditions in critical care
requires close collaboration between intensivists, haematol-
ogists, rheumatologists, and obstetricians.

High-dose corticosteroids, cyclophosphamide or rit-
uximab may be required for aggressive vasculitis and lu-
pus nephritis and can be given in pregnancy with specialist
multidisciplinary team guidance.

Catastrophic antiphospholipid syndrome (cAPS) is a
rare but life-threatening form of antiphospholipid syndrome
that can be triggered by pregnancy. Diagnosis is often
delayed because this may occur postpartum, and the fea-
tures may overlap with those of HELLP syndrome. It is

associated with widespread thrombotic events, including
venous and arterial thrombosis, sequential organ failure,
and pregnancy complications such as recurrent miscarriage,
preeclampsia, and placental insufficiency [52].

4.7 General Themes

In practice, critically ill pregnant and postpartum
women present with a wide range of underlying diagnoses,
with pregnancy adding complexity to assessment and co-
ordination of care rather than altering core management
principles. Across diagnoses, common themes emerge: the
need for timely recognition, pregnancy-specific monitoring
thresholds, appropriate organ support, and early senior mul-
tidisciplinary decision-making.

5. Knowledge Gaps and Limitations of the
Evidence

The evidence base underpinning the management of
critically ill pregnant and postpartum women remains lim-
ited. Historically, pregnant women have been excluded
from many clinical trials, particularly in critical care, re-
sulting in a reliance on observational studies, case series,
registry data, and extrapolation from non-pregnant popula-
tions.

Important areas of uncertainty include how best to
apply standard critical care risk stratification and organ
dysfunction scores, such as the Sequential Organ Failure
Assessment (SOFA) score, in pregnancy. While SOFA
and obstetrically modified SOFA-based tools have shown
prognostic value in obstetric critical care and maternal
sepsis populations, no currently available scoring system
has demonstrated sufficient diagnostic accuracy to be used
alone for the identification of severe maternal outcomes
[53,54]. Their role in supporting risk stratification and es-
calation decisions in non-ICU maternity settings therefore
remains an important area for further study. Similarly, prac-
tices such as permissive hypercapnia, non-invasive haemo-
dynamic monitoring, prone positioning, and ECMO refer-
ral thresholds are supported by limited pregnancy-specific
data and require individualised, multidisciplinary decision-
making.

For rare conditions such as catastrophic antiphospho-
lipid syndrome, amniotic fluid embolism, and disseminated
viral infections, evidence is largely derived from case re-
ports, case series, and systematic reviews of observational
data. These limitations underscore the need for pregnancy-
inclusive research, improved national and international reg-
istries, and pregnancy-specific critical care guidance to sup-
port equitable, evidence-informed care.

6. Conclusion

Pregnant and postpartum women should have equi-
table access to the full range of critical care interven-
tions, embedded within institutional protocols and ap-
plied thoughtfully in pregnancy. Optimal management
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depends on timely, consultant-level multidisciplinary col-
laboration, with pragmatic decisions about the location of
care and clear pathways for escalation and transfer. Preg-
nant women are vulnerable to both gestational and non-
gestational causes of critical illness, and diagnostic cer-
tainty must be pursued with the same urgency as in any
other critically ill patient. Psychological and lactation needs
should be supported alongside physiological recovery, so
that maternal critical care safeguards long-term well-being
as well as acute survival.

Key Points

* Pregnant and postpartum women represent a small
but high-risk population within critical care, with physio-
logical adaptations, pregnancy-specific conditions, and ser-
vice configuration factors contributing to diagnostic and
management complexity.

* Optimal care of the critically ill obstetric patient
depends on timely, senior multidisciplinary collaboration,
pregnancy-adapted monitoring thresholds, and equitable
access to standard critical care investigations and organ sup-
port.

* Many principles of organ support are similar to those
used in non-pregnant patients, but must be modified to ac-
count for pregnancy physiology, fetal considerations, and
limited pregnancy-specific evidence.

« Significant knowledge gaps persist due to the histor-
ical exclusion of pregnant women from clinical trials, un-
derscoring the need for pregnancy-inclusive research and
pragmatic, evidence-informed clinical decision-making.
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