Diagnosis and management of pregnancies complicated by Haemolysis,
Elevated Liver Enzymes and Low Platelets (HELLP) Syndrome in the tertiary
setting.
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Abstract
Background
HELLP syndrome occurs in one to six per 1, 000 pregnancies; maternal death has been
reported in 1% to 24% of cases. Vague presentation is common; hypertension and
proteinuria which characterise pre eclampsia are often absent when HELLP syndrome
presents. Physicians are often called upon to review gravid patients with unexplained
symptoms or abnormal laboratory results and it is vital that these clinicians are aware of the
myriad of ways in which HELLP syndrome may present and evolve.
Aim
We describe the natural history of HELLP syndrome by providing contemporary data from
our eight year experience at The Royal Women’s Hospital in Melbourne.
Methods
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A retrospective analysis of the clinical and biochemical changes presentation, natural history
and outcomes for 43 women whose delivery was complicated by HELLP syndrome according
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to Sibai’s criteria.
Results
There were two stillbirths and no neonatal or maternal deaths. Most women (79%)
delivered by caesarean section. Fourteen percent were asymptomatic at diagnosis;
epigastric pain was the most common presenting symptom. Hypertension was absent at
presentation for more than one third of patients. Laboratory tests showed improvement
after delivery, with platelet count showing most rapid recovery postpartum.
Conclusion
Misdiagnosis and delayed recognition of HELLP syndrome are common due to vague and
varying presentation. When HELLP syndrome is identified delivery is required to avoid
catastrophic maternal and neonatal outcomes. We hope to provide guidance for general
and obstetric physicians by providing contemporary evidence of the presentation and
clinical course of pregnancies complicated by HELLP syndrome.
Introduction
HELLP syndrome (haemolysis, elevated liver enzymes and low platelets) has been described
in up to 20% of pregnancies complicated by severe pre eclampsia1,2 having an incidence

around one to six per 1, 000 pregnancies3. Its true incidence may vary as vague presentation
and equivocal diagnostic criteria often lead to delayed recognition and misdiagnosis 1,2,4.
HELLP syndrome is associated with increased neonatal and maternal morbidity, including
death1-3, 5-9.

Physicians are often called upon to review gravid patients with unexplained symptoms or
abnormal laboratory results and it is vital that these clinicians are aware of the myriad of
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ways in which HELLP syndrome may present and evolve. Failure to recognise this medical
emergency and deliver promptly holds dire consequences for mother and baby5, 10.

Background
HELLP syndrome was first described as a variant of pre eclampsia in 1982, when Dr. Louis
Weinstein described a series of 29 women whose antenatal course was complicated by
haemolysis, liver function derangement and thrombocytopaenia5. In his series there was
one maternal death from cardiac arrest in a relatively normotensive case. Post mortem
findings revealed gross ascites, pleural effusion and widespread visceral haemorrhage.
While the pathophysiology underlying pre eclampsia is well described the pathogenesis of
HELLP syndrome is less clear2. Women with pre eclampsia complicated by HELLP syndrome
have an increased risk of adverse maternal events compared to women with pre eclampsia
alone9,11. Risks of perinatal morbidity and mortality are also increased8.
In pregnancies complicated by HELLP syndrome multi organ system derangement can
ensue1,2,3,6,9,12. Maternal risks include hepatic rupture, acute renal impairment and third
spacing of intravascular volume resulting in ascites, pleural effusion and acute pulmonary
oedema1,2,3,6,9,12. Postpartum haemorrhage, disseminated intravascular haemolysis (DIC)
and transfusion of blood products are also more common in pregnancies complicated by
HELLP2,7. Maternal death has traditionally been reported in up to 24% of cases of HELLP
syndrome2 although more recent data suggests a mortality rate around 1%7.

Diagnostic criteria in HELLP Syndrome
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The Sibai Criteria is the most widely accepted diagnostic criteria for HELLP syndrome; it is
defined by all three of thrombocytopaenia, haemolysis and liver function derangement and
is best at predicting those women at risk of serious morbidity and mortality13.
Thrombocytopaenia is defined as a platelet count less than 100, 000/µL. Haemolysis is
characterised by blood film changes (shistocytes, burr cells or falling haemoglobin) or other
markers of intravascular erythrocyte destruction including high reticulocyte count, elevated
indirect bilirubin (> 1.2mg/dL) or low haptoglobin, coupled with an elevated lactate
dehydrogenase (LDH) > 600IU/L. Because only two of the five isotypes of LDH are related to
haemolysis12 Sibai criteria requires an additional lab parameter to confirm the diagnosis.

Elevated transaminases may accompany other liver function derangement, but aspartate
aminotransferase (AST) and, or, alanine aminotransferase (ALT) derangement ≥70U/L is
diagnostic.
Controversy in diagnosis and management of HELLP syndrome lies in the fact that a
significant subgroup of women with pre eclampsia have some, but not all, features of HELLP
syndrome12, 13. Notably, hypertension and proteinuria which characterise pre eclampsia, are

often absent in the presentation of HELLP syndrome. Differential diagnoses for HELLP
syndrome include haemolytic uraemic syndrome, thrombotic thrombocytopaenic purpura,
antiphospholipid syndrome and acute fatty liver of pregnancy.

Current literature, and key international guidelines on the management of hypertension in
pregnancy, lack consistency in their definition of the diagnostic criteria of HELLP syndrome;
some reference ‘incomplete’ and ‘complete’ HELLP syndrome interchangeably12-16.

The Tenessee Criteria encompasses ‘true’ compared with ‘incomplete’ or ‘partial’ HELLP
syndrome (ELLP, HEL, HLP; depending on the absence of each diagnostic criteria), while the
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Mississippi-Triple Class Classification stratifies risk groups of Grade 1, 2 and 3 characterised
by platelet counts of <50, 000/µL, 50, 000 – 100, 000/µL and >100,000/µL respectively. The
unifying feature of the three major diagnostic criteria is the greater degree of maternal
morbidity and mortality associated with thrombocytopaenia <100, 000/µL12,13.
The National Institute for Health and Care Excellence (NICE) guideline 14 as well as The
American College of Obstetricians and Gynaecologists (ACOG) guideline15 does not define
diagnostic criteria for all laboratory parameters in HELLP syndrome. The local guideline from
The Society of Obstetric Medicine of Australia and New Zealand (SOMANZ) uses Sibai’s
diagnostic criteria for the definition of thrombocytopaenia and haemolysis, but does not list
a laboratory definition for liver function derangement16.
Clinical features of HELLP Syndrome
Despite being classified as a pre eclampsia variant, the key diagnostic features of pre
eclampsia – hypertension and proteinuria - may present late in the evolution of HELLP
syndrome1,2,7,9,10. In a certain number of cases proteinuria and hypertension may not be a

feature of HELLP syndrome at all. Furthermore, HELLP syndrome can present in the post
partum period in up to one third of cases1,2,7. Vague presenting symptoms, typically
abdominal pain, nausea or vomiting, mean that HELLP syndrome may often be recognised
late as a differential diagnosis.
Timely delivery is generally first line management in HELLP syndrome1,2,5,8. In those with

HELLP syndrome far from term there may be a role for a short delay to delivery to facilitate
steroid loading for fetal lung maturity3, furthermore, at periviable gestations where infant

prognosis is poor but maternal condition is stable, expectant management may rarely be
considered. This should only occur on a case by case basis in close consultation with an
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obstetric physician and a high risk obstetric team in a tertiary centre.
Magnesium sulphate should be considered for maternal seizure prophylaxis as HELLP

syndrome is a recognised variant of severe pre eclampsia16. Magnesium sulphate also plays
a role in neonatal neuroprotection for deliveries occurring between 24 to 32 weeks
gestation16. Early and accurate identification of HELLP syndrome is therefore crucial to
minimising risks to mothers and their newborns.
Our report aims to revisit the clinical and biochemical presentation, and the natural history
of this disease and to use contemporary data to describe diagnostic and prognostic trends
associated with HELLP syndrome in our eight year experience at The Royal Women’s
Hospital in Melbourne.

Methods
We undertook a retrospective analysis of the 88 women who delivered at The Royal
Women’s Hospital (RWH), Parkville over an eight year period (2009 - 2016) whose index
pregnancy was complicated by HELLP syndrome according to hospital coding. RWH is one of
three tertiary obstetric services in metropolitan Melbourne and acts as a referral centre for
regional and rural Victoria. Case files, admission and discharge summaries, as well as serial
biochemistry and haematology results were reviewed.
For the purposes of our study Sibai’s diagnostic criteria for HELLP syndrome was used.

Sibai’s criteria requires all three of the following criteria to be present: thrombocytopaenia

(platelets <100, 000/µL), elevated liver enzymes (ALT or AST ≥70U/L) and haemolysis
characterised by blood film changes or other markers of intravascular haemolysis as well as
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LDH >600 U/L.
Maternal outcomes of interest were method of delivery, postpartum haemorrhage including
requirement of blood products and admission to high dependency care units. Emergency
caesarean delivery was defined by unplanned caesarean section, including while in labour.
Other maternal complications of interest were: hypertension, proteinuria, renal impairment
(alterations in serum creatinine and urine output as defined by Kidney Disease Improving

Global Outcomes classification), eclampsia, placental abruption, pulmonary oedema, pleural
effusion, ascites, cerebral oedema, liver rupture or subcapsular haemorrhage and
disseminated intravascular coagulation (DIC).

DIC was defined by three or more of platelet count <100, 000/µL, low fibrinogen
(<300mg/dL), positive D-dimer (≥40mg/dL), prolonged prothrombin time (≥ 14 seconds) or
partial thromboplastin time (≥40 seconds). Normal pregnancy is known to increase
physiological D-dimer concentrations above the conventional level of 5mg/dL, and so it is
not often tested in pregnancy outside of this setting17.
Increased glomerular filtration in pregnancy results in increased normal urine protein
excretion compared to the non pregnant state. Excessive protein excretion in pregnancy is
defined as >300mg over 24 hours, or a spot urine protein to creatinine ratio >30mg/mmol.
Albumin constitutes a small fraction of urinary protein excretion in pregnancy and so
albumin to creatinine ratio is rarely utilised18.

Neonatal files were reviewed for the following complications: admission to special care or
intensive care nurseries, respiratory distress syndrome, bronchopulmonary dysplasia,
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intraventricular haemorrhage, necrotising enterocolitis, thrombocytopaenia and death,.
Fetal growth restriction was described if birthweight was <10% for gestational age and sex,
according to Australian National Birthweight Percentiles19.
Ethics approval was granted by RWH Research Committee and RWH Human Research Ethics
Committee (approval number AQA17/33).
Results
During the study period of 2009 - 2016 there were a total of 56, 320 deliveries at The Royal
Women’s Hospital in Parkville; 1, 452 of these were coded with pre eclampsia and 88
pregnancies were coded with HELLP syndrome. After exclusions using the Sibai criteria (see
Figure 1) a total of 43 women with HELLP syndrome (and 44 babies) remained for analysis.
There were two stillbirths and no neonatal or maternal deaths in this cohort.
Maternal demographics
Demographic details of those 43 women with laboratory confirmed HELLP syndrome are
summarised in Table 1. Almost one third of women (n = 14) in our cohort were transferred
to The Royal Women’s Hospital from other metropolitan, regional and rural facilities.
Demographic details for this cohort are also displayed in Table 1.
Table 2 outlines clinical characteristics and comorbidity including obstetric complications in
the index and previous pregnancies. At the time of diagnosis of HELLP syndrome in the index
pregnancy, 13 women had an existing diagnosis of pre eclampsia while two had a diagnosis

of pregnancy induced hypertension. For most women (n = 28) in our cohort presentation
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with HELLP syndrome was the first manifestation of hypertensive disease in pregnancy.
In 20 pregnancies two doses of antenatal steroid were received for fetal lung maturation
(the latest gestation of antenatal corticosteroids used was 36 weeks). Use of intravenous
magnesium sulphate occurred in all but two women. Apart from one twin pregnancy, all
other pregnancies were singleton.
Presenting symptoms
Figure 2 summarises the presenting symptoms of the 43 women in our cohort with HELLP
syndrome. Fourteen percent of women were asymptomatic of abdominal pain, nausea or
vomiting, and were incidentally found to have deranged laboratory findings on monitoring
for other obstetric issues (usually pre eclampsia). Fifty percent of women experienced one
symptom in isolation (most commonly epigastric pain) while 36% experienced a
combination of symptoms.
Maternal outcomes
An overview of maternal and pregnancy outcomes are shown in Table 3. Most women in
our cohort (79%) underwent caesarean section, with an emergency caesarean section rate
of 70%. There were no maternal deaths in our cohort. In the three pregnancies that were
complicated by DIC it was thought to occur de novo (that is with no antecedent placental
abruption, fetal death or haemodynamic compromise).
The average volume of peripartum blood loss was 492mL (range 200 - 2200mL). Three
women required red blood cell transfusion. Two women required platelet transfusion; both
women delivered by emergency caesarean section. For one case platelet transfusion

occurred on the day prior to delivery, for the other transfusion occurred on the day of
delivery (8 hours postpartum) for platelet counts of 30 and 57 (x 1, 000/µL) respectively.
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One woman required life saving laparotomy and uterine artery ligation (total blood loss was
800mL). Eight women required admission to high dependency units.
There was one case of pleural effusion; there were no documented cases of placental
abruption, cerebral oedema, ascites, nor liver capsular bleed or rupture in our study
population.
Laboratory test values

Laboratory results including timing of worst derangement and subsequent recovery for the
43 women in our cohort are described in Table 4. The Royal Women’s Hospital laboratory
does not routinely report AST with liver enzyme testing; for those in whom it was requested
it was only reported sporadically, and not tracked longitudinally. For majority of women, the
worst biochemical derangement occurred on the day of delivery. Recovery of platelet count

occurred more rapidly than that of liver function derangement with all but two women
showing normalisation of platelet count by the end of the first week postpartum. LDH levels
were rarely tracked longitudinally postpartum.
Neonatal outcomes
In our study period there were 44 babies born to 43 mothers. There were two stillbirths (at
24 and 29 weeks gestation) but no neonatal deaths recorded. Table 5 displays the neonatal

outcomes and complications in our cohort. The mean gestational age at delivery was 33
weeks (range 23-41), and birthweight 1955g (range 422-3928). Sixty eight percent were
delivered preterm, with 9% being delivered under 28 weeks. The median gestational age of

newborns admitted to SCN was 33.5 weeks (range 30 - 39) while the median gestational age
of newborns admitted to NICU was 30 weeks (range 23 - 40). Newborn complications were
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infrequent, and included respiratory distress syndrome and cytopenia on blood tests.

Discussion
Incidence
HELLP syndrome is notoriously non specific in its presentation and is often incorrectly
diagnosed1,2,4. The incidence of laboratory confirmed HELLP syndrome at The Royal
Women’s Hospital was 0.76 per 1, 000 births (3% of pregnancies complicated by pre
eclampsia) during the study period. This incidence is lower than quoted in current
literature3, which is likely attributed to our strict adherence to Sibai’s diagnostic criteria,

which excluded more than half of our original study cohort.
Clinical presentation
Most women in our cohort presented with abdominal symptoms, typically epigastric or right
upper quadrant pain, nausea or vomiting. In his founding paper on the topic5, Weinstein
found that right upper quadrant or epigastric pain occurred in all 29 of his subjects. In
extensive literature since, epigastric and, or, right upper quadrant pain has been found to
herald the onset of HELLP syndrome in between 40% - 90% of cases1,2,9. Abdominal
symptoms in HELLP patients have also been associated with poorer outcomes 9.

The vast body of literature to date continues to reference the delay to identification of
HELLP syndrome1-7,12, with extensive investigations such as X-ray, CT scan, exploratory
laparotomy, bone marrow biopsy often pursued prior to the diagnosis being made. Isolated

abdominal complaints were the most frequent presentation in our cohort, hypertension and
proteinuria were often absent, hence surgical and physician opinion was frequently sought
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in the initial workup of women in our study.
Prior to Weinstein’s definition of HELLP syndrome, Goodlin and Cotton 10 were first to
describe a dichotomy between hypertension and seizure risk versus multiorgan failure and
thrombocytopaenia, in cases of severe pre eclampsia. Almost one third of women in our
cohort did not require peripartum antihypertensive therapy for blood pressure control.
Eighty one percent of our study cohort had a positive urine protein to creatinine ratio at the
time of delivery; absence of proteinuria at presentation does not exclude HELLP syndrome
in the antenatal or intrapartum setting.
In arguably the key analyses on the topic Sibai7 and Martin9 described absence of
hypertension in between 14% to 30% of those meeting Sibai’s diagnostic criteria. In later
years, Martin3 found that although patients with HELLP syndrome usually display
hypertension and proteinuria, they bear no consistent relationship with disease prognosis.
Unlike literature suggesting a postpartum onset of HELLP syndrome in up to one third of
cases2,7, in our cohort there were no diagnoses of HELLP syndrome that presented
postpartum. This may be explained in part due to the antepartum and intrapartum focus of
data entry in our hospital coding systems, or due to the relative ease of biochemical
investigations in the tertiary setting.
Laboratory derangement
The median value of platelet nadir and peak liver function derangement in our cohort were
very similar to those described by Sibai’s cohort7 of 442 women with HELLP syndrome in

1993. Sibai found the median value for platelet nadir was 56 and AST was 249; in our study
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these values were 58.9 and 263 respectively (although we reported ALT only).
Majority of women (21 and 23 respectively) experienced their platelet nadir or peak ALT on
day zero; likely reflecting the biochemical derangement as a trigger for delivery. Platelet
recovery occurred rapidly following delivery, in some cases on the same day. As
demonstrated in our series thrombocytopaenia can continue to be noted for a week post
delivery, and may even reach their nadir in the postpartum setting. Deranged liver function
tests showed a more protracted recovery time of days to weeks and was almost always
tracked in the outpatient setting.
Maternal outcomes
The overall rate of maternal morbidity in our cohort was low. Severity of maternal
complications showed no correlation to presenting complaint.
Sibai suggested that elevated LDH is linked to a poorer prognosis12, maybe because of its
role as a marker of both liver ischaemia as well as haemolysis. Small numbers precluded
statistically significant trends in LDH or liver function derangement in our cohort and thus
this data was not presented.
Neonatal outcomes
Neonatal morbidity and mortality in HELLP syndrome are closely related to gestational age
at delivery1,7,8. Placental insufficiency, intrauterine growth restriction and perinatal asphyxia
may also contribute to perinatal morbidity and mortality in HELLP syndrome, but likely to a
lesser degree than gestation at delivery6,8. Similar to previous studies7 most cases of HELLP

syndrome (and subsequent delivery) in our cohort occurred before term with 68% occurring
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before 37 weeks and 9% occurring at or before 27 weeks.
The median age of admission to neonatal intensive care unit was 30 weeks gestation; fetal
death occurred at 24 weeks and 29 weeks gestation. Our limited evidence supports earlier
literature suggesting that beyond 32 weeks gestation rates of neonatal morbidity, and
indeed mortality, were far reduced in pregnancies complicated by HELLP syndrome8.
Prevention and recurrence
In 2017 The ASPRE Trial21 found that low dose aspirin treatment results in lower incidence of

preterm pre eclampsia for those at risk. Previous pre eclampsia is included in the risk
stratification algorithm22 to describe those at risk of preterm pre eclampsia, but HELLP

syndrome is not described explicitly as a factor.

While HELLP syndrome is rare outside of the first pregnancy, women with a history of HELLP
syndrome have a higher relative risk of all forms of pre eclampsia in subsequent
pregnancies11. Exact recurrence rates are not described in the literature and were not

addressed in our study but risk of HELLP syndrome in parous women is particularly relevant
in those with occurrence of HELLP syndrome prior to 28 weeks in the index pregnancy 11, 22.

Conclusion
Women whose pregnancies are complicated by HELLP syndrome are at risk of maternal and
neonatal morbidity and mortality; they are more likely to require delivery by caesarean
section, at a premature gestation. HELLP syndrome also introduces ongoing risk in
subsequent pregnancies. Thirty five years after it was first described, misdiagnosis and
delayed recognition of HELLP syndrome are still common.

Presentation of HELLP syndrome can be so heterogenous that physicians are often called
upon to assist in the diagnosis and management of this obstetric medical emergency. We
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hope to provide guidance to physicians by providing contemporary evidence of:
-

the prevalence of abdominal symptoms in the evolution of HELLP syndrome,

-

the potential absence of hypertension or proteinuria at diagnosis,

-

the need for urgent delivery when HELLP syndrome is identified and

-

the relatively rapid resolution in biochemical derangement following delivery.

Dr. Weinstein’s iterations20 that the difficulty surrounding HELLP syndrome lies not its
management but in its recognition are just as relevant decades after being first described.
Using contemporary Australian data we aim to refresh clinical practice. We hope to provide
a reminder of the relative ease, but importance, of evaluating for this potentially fatal
condition in all pregnant women presenting with this constellation of symptoms, particularly
in the second and third trimester.
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Figure 1. Flow diagram of patient selection using Sibai’s Criteria
Experimental group
(88 patients coded with
HELLP syndrome)

24 patients with platelet
nadir ≥100, 000 excluded

19 patients with no
laboratory evidence of
haemolysis excluded

2 patients with ALT or AST
derangement <70 excluded

n = 43 analysed
as study population

Number of patients (total =
43)
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40
35
30

27 (63%)

25
20
16 (37%)
15
9 (21%)

10
5

3 (7%)

10 (23%)

2 (5%)

4 (9%)
1 (2%)

2 (5%)

0
Epigastric pain

RUQ pain

Presenting symptom

Nausea and
vomiting

Total number (%) with presenting symptom

Headache

Back pain

Number (%) with single presenting symptom

Figure 2. Distribution of presenting symptoms displayed as number of patients (total number presenting with listed symptom

and

number presenting with listed symptom in isolation), n = 43.

Range

Mean

Median

Maternal age
BMI
Gestational age at delivery
Gravida
Parity

19 - 46
22 - > 25
23 - 41
1 – 10
0–2

32.3
24.5
32.8
1.8
0.23

32
24.5
32
1
0

Accepted Article

Maternal demographics
Total cohort (n = 43)

Transferred cohort (n = 14)
23 - 40
31.6
32
Maternal age
BMI
22 - 30
27.8
N/A
Gestational age at delivery
25 - 40
31.4
30
Gravida
1–4
1.8
1
Parity
0-2
0.3
0
Table 1. Maternal demographic details, presented as range, mean and median. Presented for total
cohort (n = 43) and women who were transferred from peripheral, regional and rural sites (n = 14).

Clinical details

n (%)

1 (2%)

Past obstetric history
Previous PET
Previous HELLP syndrome

1 (2%)
0 (0%)

Past medical history
Chronic hypertension
SLE
Type 1 DM
History VTE or prothrombotic state

2 (4%)
1 (2%)
1 (2%)
2 (4%)
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Multiple pregnancy

Obstetric history
GDM insulin
GDM diet
Pregnancy induced hypertension
Pre eclampsia

1 (2%)
1 (2%)
2 (4%)
13 (30%)

Table 2. Past medical and current obstetric details presented as number (percentage), n = 43.

Clinical details

n (%)
20 (46%)

Vaginal delivery

9 (21%)
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Antenatal corticosteroids

Caesarean section
Emergency
Elective

34 (79%)
30
4

Hypertension requiring treatment
Oral
Intravenous

28 (65%)
20
8

Laboratory confirmed proteinuria

35 (81%)

Eclampsia

0 (0%)

Intrapartum haemorrhage

0 (0%)

Postpartum haemorrhage
500mL – 999mL
1000mL – 1499mL
≥1500mL

16 (37%)
13 (30%)
2 (4%)
1 (2%)

Admission to HDU/ICU

8 (18%)

Deranged coagulation profile
INR
7 (16%)
Fibrinogen
9 (21%)
APTT
19 (44%)
Disseminated intravascular coagulation
3 (7%)
Impaired renal function
2 (4%)
Pleural effusion
1 (2%)
Cerebral oedema
0 (0%)
Liver haematoma
0 (0%)
Death
0 (0%)
Table 3. Pregnancy outcomes presented as number (percentage), n = 43.
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Mean
Median
Range
Period of maximal laboratory
derangement (n = 43)
Antepartum period
Day zero (ie. delivery)
Postpartum period
Mean (range) days to normalisation

Platelet
count
(no/mm3)

Lactate
dehydrogenase
(IU/L)

Alanine
transaminase
(IU/L)

58.9

2017.9

379.5

56

1501.5

263

16 – 95

602 - 6017

96 - 1865

5
21
17

21
23
8

9
23
11

3.4 (0 – 8)

N/A

30.3 (6 – 60)

Table 4. Laboratory findings in HELLP syndrome and timing of maximal derangement and recovery.

Outcome
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Gestational age
Birthweight (g)
5 minute Apgar score

average (range) or n %)
33 (23 – 41)
1955 (422 – 3928)
7.8 (0 – 10)

Infant sex
Male
Female

26 (59%)
18 (41%)

Preterm delivery (<37 weeks)
Delivery < 32 weeks
Delivery < 28 weeks

30 (68%)
19 (43%)
4 (9%)

Stillborn
Neonatal death

2 (4%)
0 (0%)

Fetal growth restriction (<10%)
NISC admission
NICU
SCN

6 (14%)
29 (66%)
20 (45%)
9 (20%)

Respiratory distress syndrome
Necrotising enterocolitis
Intraventricular haemorrhage
Other
Thrombocytopaenia

5 (11%)
0 (0%)
0 (0%)
2 (4%)

Table 5. Neonatal outcomes presented as average (range) or number (percentage), n = 44.

