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Maternal Mortality report 2006-8
 Pre-eclampsia/eclampsia – 2nd highest cause of direct

maternal death (n=19)
 91% of cases major/minor deficiencies in care
 Failure to recognise/treat systolic hypertension

 Late involvement of senior medical staff/critical care

 9 ICH, 5 cerebral anoxia, 3 Hepatic, 2 MOF
 Unusually high number of deaths attributed to eclampsia
 4 deaths at ≥ 40 weeks
 3 deaths associated with syntometrine use

In the context of pre-eclampsia – which
component of the blood pressure is
most important to treat?
1.

Systolic

2.

Diastolic

Specific recommendations
 Discussion between clinical staff should include explicit

mention of the systolic pressure
 Systolic blood pressures of 150 mmHg, or above, require

effective antihypertensive treatment
 Intramuscular oxytocin, not Syntometrine, should be

routine
 Early engagement of intensive care specialists where

appropriate

The measurement of urate (uric acid) is
useful in hypertensive pregnancy
disease
1.

Yes

2.

No

Definition of pre-eclampsia
 New hypertension with:
 Qualitative diagnosis of proteinuria
 Evidence of biochemical or haematological

abnormalities

 Plts < 100 x108/l
 Cr > 100 μmol/l
 ALT > 80 μmol/l

 Symptoms suggestive of end organ disease
 (Fetal growth restriction)

 With and without severe features

Morbidity/Mortality
 Severe maternal morbidity/mortality preventable
 Stroke
 Severe hypertension
 Eclampsia
 Pulmonary oedema
 Renal/Hepatic
 Enormous perinatal mortality/morbidity
 FGR
 Preterm delivery
 Early recognition/diagnosis
 Management pathways

Early recognition

General principles
 Absolute risk of adverse outcomes is low
 Supportive treatment:

 Maintain safe blood pressure
 Prevent/treat seizures
 Avoid pulmonary oedema

 Early identification multi-system disease – ALT, creatinine, platelets

 Deliver:

 <34 weeks – expectant management WITH CARE PLAN

 34-37 weeks – uncertainty in the absence of severe features:

PHOENIX
 >37 weeks – delivery should be offered (Hypitat)

Prediction of adverse outcome
FullPIERS model predictors of adverse
maternal outcomes:
• gestational age
• chest pain or dyspnoea
• oxygen saturation
• platelet count
• creatinine
• aspartate transaminase

Von Dadelszen et al. Prediction of adverse maternal outcomes in pre-eclampsia: development and
validation of the fullPIERS model. The Lancet,Volume 377, Issue 9761, Pages 219 - 227

https://piers.cfri.ca/PIERSCalculatorH.aspx

Risk of adverse outcome
1.

<1%

2.

2.5%

3.

5%

4.

10%

5.

20%

https://piers.cfri.ca/PIERSCalculatorH.aspx

Stroke
 Retrospective review of 28 pts (1980 – 2003) stroke





related to pre-eclampsia/eclampsia
No comparison group
Only 2 with chronic hypertension
54% died
64% HELLP

Martin et al AMJOG 2005

Pre-stroke hypertension
Measure

Pregnancy Baseline

Prestroke

Change

Mean systolic BP

110.9 ± 10.7 (n = 25) 175.4 ± 9.7 (n=24)

64.4 ± 11.6 (n . 22)

Systolic BP range

90–136

159–198

39–85

Systolic BP % ≥ 160

0

95.8

Mean diastolic BP

67.4 ± 6.5 (n . 25)

98.0 ± 9.0 (n =24)

30.6 ± 9.6 (n . 22)

Diastolic BP range

58–80

81–113

8–53

Diastolic BP % ≥ 110

0

12.5 (n =3)

Diastolic BP % ≥ 105

0

20.8 (n =5)

Mean MAP

81.7 ± 7.7 (n=25)

123.9 ± 6.6 (n=24)

42.1 ± 8.2 (n=21)

MAP range

69–98

114–138

25–57

MAP % ≥ 125

0

45.8

MAP % ≥ 130

0

20.8

Recommend treat sBP >150 mmHg
Martin et al AMJOG 2005

Labetalol is the best antihypertensive
for women with pre-eclampsia?
1.

Yes

2.

No

Few RCTS
 15 randomised controlled trials (915 women)
 Most trials in pregnancy compared oral/sublingual nifedipine

capsules (8-10 mg) with parenteral hydralazine or labetalol.
 Oral nifedipine:
 treatment success in most women, similar to hydralazine (84%)
and labetalol (100%)
 Less than 2% of women treated with nifedipine experienced
hypotension.
 There were no differences in adverse maternal or fetal outcomes.
 Target BP was achieved ~ 50% of the time with oral labetalol or
methyldopa
Firoz et al BJOG 2014

Severe hypertension
Oral labetalol 200
mg max 2 doses –
effect within 1 hour

Bolus IV labetalol
(50mg 10 min
intervals x 4) –
effect within 45
minutes

IV hydralazine
(2.5mg 20 min
intervals max
20mgs )

Oral nifedipine 10
mg 4 hourly
Maintain BP <150/80100mg with labetalol
+/- modified/long
acting nifedipine

Maintain BP
with labetalol
infusion

• Consider cardiac output changes – peri partum/GH/PET
• CAUTION magnesium sulphate

Maintain BP
with
hydralazine
infusion

Consider
modified
release/long
acting
nifedipine

Fluid balance
 Antenatal
 Record UO – don’t intervene
 Fluid restriction if severe disease

 Postnatal
 Fluid shifts take 24-48 hours post delivery
 Intravascular volume depletion
 Replace blood loss
 Oliguria is normal
 NO FLUID CHALLENGES (1st 24 hours)

Fluid balance
Healthy blood vessel
Pre-eclampsia

Fluid

Urine
oliguria
Normal
Pulmonary
pulmonary
oedema
function
Vasodilation
Vasoconstriction
normal BP
↑BP

Fluid Management

Persistent oliguria
 Check for evidence of bleeding
 Exclude sepsis
 Check renal function 6-12 hourly
 If UO ≈100mls over 4 hours continue fluid restriction
 If creatinine increasing or UO < 100mls over 4 hours

consider frusemide and input/output matching

Mehrabadi et al. Hypertensive disorders of pregnancy and the recent
increase in obstetric acute renal failure in Canada: population based
retrospective cohort study. BMJ 2014;349:g4731 doi: 10.1136/bmj.g4731

Diagnostic uncertainty

 Pre-eclampsia defined using arbitrary thresholds





of continuous clinical signs
Syndrome with several underlying aetiological
mechanisms
Can we distinguish between different hypertensive
diseases in pregnancy?
Can we diagnose maternal-placental syndrome
more accurately?
When should we deliver?

Unstable Diagnostic Features
Blood pressure:
Unstable, large sampling error;
observer bias, measurement errors

Protein:
Unstable, large sampling error;
observer bias, measurement errors
Hour - hour variation in protein excretion
[Corrected for urinary creatinine]
Chesley 1939
Non pregnant , renal disease (6)
Pregnant, renal disease
(8)

14.3%
13.3%
Pre-eclampsia and eclampsia (18) 95.1%

Proteinuria is a
qualitative sign

PATHOPHYSIOLOGY
Decreased conversion of
utero-placental arteries
Abnormal placental
development/function

Release of Circulating
Factors / Material

Alteration angiogenic
factors
sFlt
Endoglin

Altered Vascular Reactivity

PlGF

PLACENTAL DAMAGE

Maternal
Immune
System

IUGR

Decreased endothelial
dependent rlaxation
Increased markers of
endothelial dysfunction

MULTISYSTEM DISORDER
Hypertension

Proteinuria

Inappropriate
activation of
clotting cascade

Liver/renal
dysfunction

Placental Growth Factor (PlGF)
Control
1100

Case

Endpoint

Case † p<0.05 †† p<0.01

Control * p<0.05 ** p<0.01 *** p<0.001

1000
900
PlGF (pg/ml)

800
700
600
500

Rises then falls in
normal pregnancy

400

Significantly decreased
when pre-eclampsia
diagnosed

300
200
100
0
8-12

13-16

17-20

21-24

25-28

29-32

Gestational Age (wks)
Adapted from Levine et al 2004, Levine et al. NEJM 2004;350:672-83

***†

***††

33-36

*

37-41
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Methods
Design:

Prospective cohort study Jan 2012 – Mar 2013

Participants: Women ≥18 yrs with suspected pre-eclampsia
20+0 to 40+6 gestation
Written consent
Excluded if confirmed pre-eclampsia
Setting:

Seven UK / ROI consultant led maternity units

Test:

Plasma PlGF by Alere Triage® test (BLINDED)

10 outcome:

Pre-eclampsia* (expanded definition) requiring
delivery within 14 days (pre-specified)
determined by adjudication panel

SGA:

By GROW customised birthweight centile
*ISSHP definition

Diagnoses (<35 weeks)
Final adjusted diagnosis

n=287

Mild pre-eclampsia

25 (9%)

Severe pre-eclampsia

76 (26%)

Superimposed pre-eclampsia

32 (11%)

Eclampsia
Atypical pre-eclampsia
HELLP syndrome

1 (0%)
37 (13%)
2 (1%)

Gestational hypertension

29 (10%)

Chronic hypertension

29 (10%)

Proteinuria only

10 (3%)

Isolated SGA

8 (3%)

Transient hypertension

14 (5%)

Normal

22 (8%)

Adverse Outcomes (<35 weeks)
Adverse outcome-maternal
Eclampsia

2

Intubation

1

Pulmonary oedema/ARDS

2

Major PPH

9

Placental abruption

4

Adverse outcome-fetal
Antepartum/intrapartum fetal death

7

Neonatal death

2

NICU admission >48 hours

12

RDS

46

PlGF Test Performance (<35 weeks)
Outcome: Pre-eclampsia requiring delivery within 14 days

5th centile

100 pg/mL

N=287

Positive likelihood ratio

2.1 (1.8-2.5)

0·96 (0·89 to 0·99)
73/76
0·56 (0·49 to 0·63)
118/211
0·44 (0·36 to 0·52)
73/166
0·98 (0·93 to 0·995)
118/121
2·2 (1·9 to 2·6)

Negative likelihood ratio

0.07 (0.02-0.22)

0·07 (0·02 to 0·22)

Sensitivity

0.96 (0.89-0.99)
73/76

Specificity

0.55 (0.48-0.61)
115/211

PPV

0.43 (0.36-0.51)
73/169

NPV

0.98 (0.93-0.995)
115/118

Comparison to standard tests
Outcome: Pre-eclampsia requiring delivery within 14 days
1.00

Sensitivity

0.75

0.50

Test: ROC area (SE)
PlGF: 0.88 (0.03)

0.25

SBP: 0.65 (0.04)
DBP: 0.65 (0.05)
Urate: 0.68 (0.05)
ALT: 0.58 (0.05)
0.00
0.00

0.25

0.50

0.75

1.00

1-Specificity

Standard tests individually or in combination
(SBP+DBP+ALT+URATE) have poor discrimination; AUC 0.69

Time to Delivery by PlGF Category
Gestation of delivery by PlGF concentration
measured at 24 to 34+6 weeks.
100%
90%

Very low

Delivered (%)

80%

<12 pg/mL

70%
60%

Low

50%

≥12 <100 pg/mL

40%
30%

Normal

20%

≥100 pg/mL

10%
0%
24

28

32

36

Gestation at delivery (weeks)

40

44

Women requiring admission with suspected pre-eclampsia (<35 weeks) with preexisting medical
disease (diabetes, hypertension, renal disease)
Routine maternal and fetal assessment (minimum 24-48 hours)
Assessment of maternal symptoms
Blood pressure monitoring
Platelet count, creatinine, ALT
Fetal assessment (Biometry, Dopplers, CTG where indicated)
No maternal/fetal indication for
delivery

Delivery indicated

PlGF test
EDTA sample between 9am-5pm (telephoned through to
Clinical Biochemistry)

PlGF <100pg/ml
High risk of requiring delivery within 14 days.
Continue inpatient management (do not repeat
test)

PlGF >100pg/ml
Low risk of requiring delivery within 14 days. Consider
outpatient management with 2-3/week surveillance (BP,
bloods, scans)
Consider retest after 14 days if condition stable

Examples
LD

XO

VJ

Underlying diagnosis

Diabetic nephropathy

Renal hypertension,
BMI 42

Diabetic nephropathy

Early pregnancy
(<20 weeks)

Hypertension, proteinuria
Cr 65, PCR 3550mg/mmol

Hypertension,
proteinuria
Cr 120, PCR 50100mg/mmol

Hypertension,
proteinuria
Cr 160, PCR 350450mg/mmol

Presenting complication

Worsening hypertension,
unstable diabetes,
macrosomia,
polyhydramnios

Worsening
hypertension,
bordeline ALT

Worsening
hypertension,
‘normally’ grown infant

PlGF

15 pg/mmol

354 pg/mmol

265 pg/mmol

Decision to deliver

Delivery 35 weeks, falling
insulin requirement

Deterioration renal
function 34 weeks

‘Routine’ 37+ weeks

Outcome

Elective CS, low pH,
oliguria

Induction, SVD

Induction, SVD

Conclusions
 Most maternal morbidity preventable
 Main cause of morbidity related to management of

hypertension

 In real life pre-eclampsia is frequently complex and atypical
 Bad outcomes are difficult to predict
 New tests may help to reduce adverse outcomes in women with

hypertensive disease in pregnancy

 PlGF identifies the placental involvement in pre-eclampsia not

the maternal aspects of the disease

 Maternal (term) pre-eclampsia is still dangerous
 Perinatal loss is still a huge issue

Thank you

Gestation at enrolment
(weeks, days)

< 35+0

35+0 to 36+6

≥37+0

N=287

N=137

N=201

0.96 (0.89 to
0.99)
73/76
0.56 (0.49 to
0.63)
118/211
0.44 (0.36 to
0.52)
73/166
0.98 (0.93 to
0.995)
118/121
2.2 (1.9 to 2.6)
0.07 (0.02 to
0.22)

0.93 (0.83 to
0.98)
62/67
0.40 (0.29 to
0.52)
28/70
0.60 (0.50 to
0.69)
62/104
0.85 (0.68 to
0.95)
28/33
1.5 (1.3 to 1.9)
0.19 (0.08 to
0.45)

0.86 (0.77 to
0.93)
74/86
0.24 (0.16 to
0.32)
27/115
0.46 (0.38 to
0.54)
74/162
0.69 (0.52 to
0.83)
27/39
1.1 (1.0 to 1.3)
0.59 (0.32 to 1.1)

Threshold: 100pg/ml
Sensitivity
n/N
Specificity
n/N
Positive Predictive Value
n/N
Negative Predictive Value
n/N
Positive Likelihood Ratio
Negative Likelihood Ratio

Atypical pre-eclampsia
Final diagnosis of atypical pre-eclampsia: N=36
Time to delivery (TTD)vs. PlGF level
PlGF Low (less than 12 pg/mL); N=12
Median TTD 9 days (IQR: 6.2 – 10.5)
PlGF Medium (≥ 12 <100 pg/mL); N=12
Median TTD 24 days (IQR: 11.5 – 32)
PlGF High (above 100); N=14
Median TTD 56 days (IQR: 39.2 - 76.7)

Severe Hypertension: Labetalol
 If the woman can tolerate oral therapy an initial 200mg oral dose can be

given. This should lead to a reduction in blood pressure in about half an
hour. A second oral dose can be given after 30 minutes if needed.
 If there is no initial response to oral therapy or if it cannot be tolerated,
control should be by repeated boluses of labetalol 50mg followed by a
labetalol infusion.
 Bolus infusion is 50mg (= 10ml of labetalol 5mg/ml) given over at least
5 minutes. This should have an effect by 10 minutes and should be
repeated if diastolic blood pressure has not been reduced (to
<160/105). This can be repeated in doses of 50mg, to a maximum dose
of 200mg, at 10 minute intervals.
 Following a response to bolus doses, or as initial treatment in moderate
hypertension, a labetalol infusion should be commenced. An infusion of
(neat) labetalol 5mg/ml at a rate of 4ml/hour (20mg/hour) via a
syringe pump should be started.

2nd line: Nifedipine
 Nifedipine should NEVER be given sublingually to a woman with

hypertension. Oral nifedipine is available in 3 different preparations;
capsules, modified release (12 hour, bd dose) and modified release (24
hours, od dose) tablets. NB the proprietary brands of nifedipine vary,
check the drug information carefully before prescribing.
 Oral nifedipine 10mg (capsules) can be considered if labetalol has not
adequately controlled blood pressure. Doses can be repeated 4-6 hourly
if necessary. Profound hypotension can occur with concomitant use of
nifedipine and parenteral magnesium sulphate and therefore nifedipine
should be prescribed with caution.
 A modified release (12 hour) preparation (e.g. Adalat® Retard) may be
considered in women where a more sustained preparation may be
beneficial

2nd line: Hydralazine
 If labetalol is contraindicated or fails to control the blood

pressure then Hydralazine is an alternative agent.
 Hydralazine is given as a bolus infusion 2.5 mg over 5
minutes measuring the blood pressure every 5 minutes. This
can be repeated every 20 minutes to a maximum dose of 20
mgs. This may be followed by an infusion of 40mg of
hydralazine in 40 mls of normal saline, which should run at
1-5ml/hr (1-5mg/hr).

UK Eclampsia
1992

2005

Relative risk
reduction

4.9/10,000

2.7/10,000

-45%

Severe morbidity

35%

10%

-71%

Recurrent fits

41%

25%

-39%

Case fatality

1.8%

0%

-39%

Perinatal
mortality rate

54/1000

59/1000

No change

Incidence

