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Background
Hypertension is a leading cause of illness and death for mothers and babies. Maternal complications of hypertension include cerebral injury, liver, and kidney failure. Neonatal complication includes pre-term birth, small for gestational age and being admitted to the special care nursery (Queensland Health 2021). 

In 2020 the proportion of women with gestational hypertension in Australia was 3–4%. In the ACT (Australian Capital Territory) 5% of women who gave birth had gestational hypertension. 1.9% of these women had pre-existing hypertension (Australian Mothers and Babies, 2022).

Key Objective 
This document aims to reduce maternal and neonatal morbidity and improve clinical outcomes from hypertensive disorders. The provision of evidence-based guidelines informs maternity care on the management of hypertensive disorders in pregnancy, during labour and in the postpartum period. 

Alert
Angiotensin converting enzyme (ACE) inhibitors and angiotensin receptor blockers are contraindicated in pregnancy.

Back to Table of Contents
	[bookmark: _Toc164666525]Scope



This document applies to the following Canberra Health Services (CHS) Network staff working within their scope of practice:
· Medical officers
· Registered Midwives and Nurses
· Students working under supervision
· Allied Health professionals

CHS Network includes inpatient facilities at Canberra Hospital, Clare Holland House, North Canberra Hospital and University of Canberra Hospital and community services.

Back to Table of Contents
	[bookmark: _Toc389473278][bookmark: _Toc393203334][bookmark: _Toc164666526][bookmark: _Hlk112322918]Section 1 – Definition of terms 



Hypertensive disorders of pregnancy encompass chronic hypertension, gestational hypertension, and pre-eclampsia (PE)/eclampsia. Pre-existing hypertension can be essential, secondary, or white coat. Women with chronic hypertension are at a higher risk for experiencing PE superimposed on chronic hypertension (SOMANZ, 2015). 

Table 1. Definitions of hypertension in pregnancy
	Aspect
	Consideration

	Mild to moderate hypertension
	Blood pressure (BP) measured at least four hours apart with elevation occurring at least twice.
· Systolic blood pressure (sBP) greater than or equal to 140 mmHg (but less than 160 mmHg) and/or
· Diastolic blood pressure (dBP) greater than or equal to 90 mmHg (but less than 110 mmHg)

	Severe hypertension
	· Systolic BP greater than or equal to 170 mmHg and/or 
· Diastolic BP greater than or equal to 110 mmHg 
 Severe hypertension is a medical emergency requiring immediate treatment
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Accurate blood pressure measurement is important as the level of blood pressure may result in changes in clinical management. Accurate and consistent recording of blood pressure in pregnancy is essential to identify a clinical change or trend. Mercury sphygmomanometers (manual) remain the gold standard for measurement of blood pressure in pregnancy.

Note:
Correct cuff size is important for accurate blood pressure recording
· A large cuff with an inflatable bladder covering 80% of the arm circumference should be used if the upper arm circumference is greater than 33 cm but less than 44cm.
· A thigh cuff should be used (on the arm) if the upper arm circumference is greater than 44 cm.

The woman should be seated comfortably with her legs resting on a flat surface and her arm resting at the level of her heart.
· Blood pressure should be measured on right arm
· Variation in blood pressure between arms is usually less than 10 mmHg
· Systolic blood pressure is accepted as the first sound heard Korotkoff 1(K1)
· Diastolic blood pressure is the disappearance of sounds completely (K5). Where K5 is absent, K4 (muffling) should be accepted. 
· In labour, the blood pressure may be measured in lateral recumbency. Supine posture should be avoided because of the supine hypotension syndrome. 

Mean arterial pressure (MAP) 
Calculation of MAP has been demonstrated to be more predictive of pre-eclampsia among low-risk women than either sBP or dBP readings alone.
· Blood pressure should be measured on both arms simultaneously 
· The average of four calculated MAP measurements 
· May assist with risk stratification for pre-eclampsia development.

Note: 
MAP is calculated by using a validated blood pressure machine or by calculating the sum of sBP plus twice the dBP divided by 3.
 sBP + (2 x dBP) ÷ 3 = MAP
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The following classifications of hypertension in pregnancy are used in this guideline.

Table 2. Hypertension diagnosed prior to pregnancy or in the first 20 weeks gestation
	Aspect 
	Consideration

	Chronic hypertension occurring in pregnancy 
(Essential and secondary) 
	Includes women entering pregnancy on antihypertensive therapy with well controlled hypertension
Definitions:
· Essential hypertension (no secondary cause determined)
· Secondary hypertension where causes may include:
· Renal parenchymal disease (e.g., glomerulonephritis, polycystic kidney disease)
· Renal artery stenosis
· Systemic disease with renal involvement (e.g., diabetes mellitus, systemic lupus erythematosus (SLE)
·  Endocrine disorders (e.g., Cushing’s syndrome, primary hyperaldosteronism, hyper- or hypothyroidism) 
· Medications or supplements (e.g., oral contraceptives, nonsteroidal anti-inflammatory drugs, corticosteroids, cocaine, stimulants, antipsychotic medications)

	White coat hypertension
	Hypertension characterised by an elevated BP in a clinical setting and a normal BP at other times
Typically diagnosed by 24-hour ambulatory BP monitoring or home BP monitoring using an appropriately validated device
Women with white coat hypertension are at an increased risk of
developing pre-eclampsia compared with normotensive women





Table 3. Hypertension arising de novo at or after 20 weeks gestation
	Aspect 
	Consideration

	Gestational hypertension
	New onset of hypertension arising after 20 weeks gestation
No additional features of pre-eclampsia
Resolves within 3 months postpartum

	Transient gestational hypertension
	Hypertension that:
· Arises in the second and third trimester
· Is detected in the clinical setting but settles after repeated readings (e.g., those taken over the course of several hours in a day assessment unit)
Associated with a 40% risk of developing gestational hypertension or preeclampsia in the remainder of the pregnancy

	Pre-eclampsia
	Diagnosis is made when: 
· Hypertension arises after 20 weeks gestation 
· Is accompanied by involvement of one or more other organ systems and/or the fetus 
Resolves within 3 months postpartum

	Pre-eclampsia superimposed on chronic hypertension
	New onset systemic features of pre-eclampsia after 20+0 weeks gestation to women with pre-existing hypertension
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No single test can reliably predict the risk of pre-eclampsia; however, screening for specific maternal and fetal parameters may detect if a woman has a higher risk of pre-eclampsia (7,8).

First trimester screening methods 
Development of pre-eclampsia can be established in the first trimester using a combination of maternal history (Table 4), mean arterial pressure (MAP), sonographic and biochemical markers (Table 5). The ASPRE trial (2017) found with combined first trimester screening the detection rate was 76.7% for preterm pre-eclampsia and 43.1% for term pre-eclampsia. Early screening for risk of pre-eclampsia can contribute to early risk reduction interventions such as commencement of aspirin and increased monitoring. 
[image: ]Table 4: Clinical risk factors for pre-eclampsia
Source: Queensland Clinical Guideline: Hypertension and pregnancy

Table 5. First trimester screening methods: sonographic and biochemical markers
	Investigation 
	

	Placental growth factor (PLGF)
	· Lowered levels in women at risk of pre-eclampsia and in fetal aneuploidies and/or impaired placentation disorders (which can also be associated with pre-eclampsia)
· Positive predictive detection value of 56% for pre-eclampsia

	Uterine artery pulsatility index (UTPI)
	· Measured between 11+0- and 13+6-weeks’ gestation 
· Positive predictive detection value of 48% for early onset pre-eclampsia

	Pregnancy associated plasma protein A (PAPP-A)
	· Levels less than 0.4 MoM, associated with an increased risk of HDP, preterm birth and fetal growth restriction
· Present in 8–23% of women with pre-eclampsia





Comparison of first trimester screening methods
If one or more specific biomarkers are combined, there is evidence of increased detection of preterm pre-eclampsia. Risk assessment that considers maternal risk factors +UTPI + PLGF has a detection rate of 70%, in comparison to maternal risk factors alone which has detection rate of 41% (7,8).

Risk Reduction
While no single treatment reliably prevents pre-eclampsia, several interventions have been shown to reduce risk in specific populations. The ASPRE trial concluded that administration of aspirin, compared with placebo, resulted in a 62% reduction in the incidence of preterm PE but had no significant effect on the incidence of term PE.

Table 6. Risk reduction
	Intervention 
	Consideration 

	Aspirin
Advise women at moderate to high risk of pre-eclampsia to commence aspirin 150 mg daily, ideally before 16+0 week and preferably at night.

	Women treated with antiplatelet agents demonstrated a reduction in 
· Pre-eclampsia by 18% 
· Small for gestational age newborns 
· Preterm birth less than 37 weeks by 9% 
· Perinatal mortality by 14% 
· Women treated with aspirin may be at a slightly increased risk of postpartum haemorrhage 
· Consider discontinuing aspirin at 36+0 based on evaluation of individual risk


	Calcium
	May reduce the risk of pre-eclampsia in high-risk women where there is deficient calcium intake (less than 600 mg/day)
· Recommend 1.2–2.5 g/day
· Recommend in addition to aspirin 
· Insufficient evidence to recommend routine use for all women

	Therapies unsupported by evidence
	There is insufficient evidence to support routine use (for prevention or risk reduction of hypertensive disorders of pregnancy) 
· Magnesium supplementation
· Zinc supplementation
· Bed rest
· Dietary salt restriction
· Antioxidants
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Current evidence does not demonstrate that a rise in blood pressure above ‘booking’ levels (i.e., the blood pressure measured at first visit) increases the risk of adverse outcomes for women who do not reach diagnostic values for gestational hypertension (Systolic 140 mmHg or diastolic 90 mmHg).  However, in the presence of proteinuria, women with a rise in blood pressure of greater than or equal to 30mmHg systolic and/or 15 mmHg diastolic above ‘booking’ value should be closely monitored.  

Any woman presenting with new hypertension after 20 weeks gestation should be assessed for signs and symptoms of Pre-Eclampsia. If features of Pre-Eclampsia are detected, an admission to hospital may be indicated. Investigations are as below (Table 7).

Table 7. Initial investigations for new onset hypertension after 20 weeks gestation 
	Investigation 
	Consideration 

	BP measurement
	· Correct measurement techniques are critical to the correct diagnosis of Gestational Hypertension (see Section 2)
· Confirmed by measuring multiple BP over several hours 

	Proteinuria
	· Screen for proteinuria with urinary dipstick for pathology investigation if:
· Persistent 1+ proteinuria or greater than or equal to 2+ proteinuria 
· Pre-eclampsia is suspected 
· Midstream Urinalysis (MSU) is required 
· Urine protein creatinine ratio (UPC) ratio greater than 30 mg/mmol is diagnostic of proteinuria in pregnancy
· 24-hour urine collection is not necessary in routine clinical management
· Proteinuria testing does not need to be repeated once proteinuria has been detected in confirmed pre-eclampsia diagnosis

	Pre-eclampsia baseline blood tests
	Recommended baseline blood tests:
· Full blood count (FBC)
· Creatinine, electrolytes (UEC)
· Urate 
· Liver function tests (LFT) 
· Aspartate transaminase (AST)

	Additional pre-eclampsia investigations
	If there is thrombocytopenia or a substantial fall in haemoglobin, perform investigations for Disseminated intravascular coagulation (DIC) and/or haemolysis including: 
· Coagulation studies
· Fibrinogen 
· Haemolytic studies 
· Lactate dehydrogenase (LDH)
 If severe or early signs of pre-eclampsia, consider investigation for associated conditions (e.g., antiphospholipid syndrome (APLS), chronic renal disease) 

	Fetal assessment
	Cardiotocograph (CTG) if greater than 28+0 weeks gestation
· Consider fetal physiology and use caution when interpreting CTGs at less than 28+0 weeks gestation 
Ultrasound scan (USS) assessment of: 
· Fetal growth 
· Amniotic fluid index (AFI) 
· Umbilical artery flow (Doppler) 
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Adverse perinatal outcome is increased in women with all subcategories of hypertensive disease in pregnancy. Frequency of maternal and fetal surveillance should be individualised and guided by the clinical situation. 

Goals of antenatal monitoring are to:
· control blood pressure
· recognise preeclampsia early
· prevent eclampsia 
· optimise clinical outcomes for both the woman and the baby

Outpatient care
Suitable for women with: 
· Mild to moderate hypertension 
· No geographical contraindications
· Maternal and fetal wellbeing is monitored in Maternity Assessment Unit (MAU)/Maternity Assessment Area (MAA) at NCH
· Frequency of appointments is based on the individual clinical needs-minimum suggested review is weekly to fortnightly 

Inpatient care 
Required for women with unstable blood pressure or severe hypertension 
Clinical indicators include:
· Signs and/or symptoms of pre-eclampsia are present 
· Renal impairment – creatinine greater than 90umol/L 
· Persistent neurological symptoms – headache/altered mental state/clonus
· “Preeclamptic angina” severe epigastric pain/abnormal liver enzymes
· Concern for fetal wellbeing (fetal growth restriction [FGR]/abnormal USS parameters) 
· Close monitoring of the mother and fetus is required in these situations as progress of the disorder is unpredictable. 

Table 8. Type and frequency of ongoing surveillance of Maternal Hypertension (SOMANZ) 
	
	USS and other surveillance
	Frequency

	Chronic Hypertension
	Maternal
	· Urinalysis for protein 
	· Each visit

	
	
	· Pre-eclampsia bloods
	· If BP increase or protein in urinalysis

	
	
	· BP
	· Each visit

	
	Fetal
	· Early dating USS
	· First trimester

	
	
	· USS-for fetal growth / AFV/ doppler
	· Third trimester more if indicated

	Gestational Hypertension
	Maternal
	· Urinalysis for protein 
	· Consider 1 per week

	
	
	· Pre-eclampsia bloods
	· Consider weekly

	
	
	· BP
	· Consider weekly

	
	Fetal
	· USS-for fetal growth/ AFV/ doppler
	· At diagnosis and 3-4 weekly

	Pre-eclampsia
+ / - FGR
	Maternal
	· Urinalysis for protein
	· Only at diagnosis

	
	
	· Pre-eclampsia bloods

	· Twice weekly (more if unstable)

	
	
	· BP
	· Twice weekly (more if unstable)

	
	Fetal
	· USS-for fetal growth / AFV/ doppler
	· At diagnosis, subsequent frequency is dependent on disease progression

	
	
	· CTG
	· Twice weekly (more if unstable)
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Antihypertensive drug therapy for elevated blood pressure in pregnancy reduces the risk of developing severe hypertension. Antihypertensive therapy should only be commenced after recommended investigations complete (Table 7) and in consultation with MO - registrar level or above.
· Treatment of mild to moderate hypertension should be considered once full clinical and laboratory assessment has occurred. Above these levels, treatment should be considered mandatory.
· Blood pressure must not be lowered too drastically, as this may cause inadequate placental perfusion when placental circulation has adapted to a higher blood pressure. 

Several medications have demonstrated safety and efficacy in pregnancy. First line treatments include methyldopa and labetalol.  Second line agents are hydralazine, nifedipine (for use via Special Access Scheme Category A) and prazosin.  

Alert: 
Angiotensin converting enzyme (ACE) inhibitors and angiotensin receptor blockers are contraindicated in pregnancy.

Refer to Australian Medicines Handbook online https://amhonline.amh.net.au/ for full details of safe medicine use. 

Table 9. Oral antihypertensive drug therapy
	[image: ]
Source: Queensland Clinical Guideline: Hypertension and pregnancy

Emergency management of severe hypertension
Severe hypertension is a medical emergency and requires immediate assessment with prompt treatment. It is important to control severe hypertension at any gestation and post-partum.

[bookmark: _Hlk121730686]Antihypertensive drug therapy treatment should be commenced in all women with acute severe hypertension diagnosed as: systolic blood pressure ≥170mmHg or a diastolic blood pressure ≥110mmHg or a MAP>125mmHg due to the increased risk of intracerebral haemorrhage and eclampsia.  Treatment should be administered promptly, aiming for a gradual and sustained lowering of blood pressure. Avoid acute blood pressure drops to below a level of 140/80mmHg.

Table 10. Antihypertensive medication choices for treatment of acute severe hypertension 
	Drug 
	Dose 
	Route 
	Comment

	Nifedipine tablet 
	10–20 mg immediate release
	Oral
	Onset of action: 30–45 minutes
Repeat dosage: after 45 minutes
Maximum: 80 mg/day

	Hydralazine (see Table 11)
	5mg
	Slow IV bolus over 5 minutes (1mg/min)
	Onset of action: 20 minutes
Repeat dosage: 20-30 minutes
Maximum: 30 mg/day



Alert: 
If BP is still not sufficiently controlled after 20mg IV hydralazine, consider IV hydralazine infusion (see Table 11) or IV labetalol infusion.

Table 11. Hydralazine protocol
	Caution: refer to the Australian Medicines Handbook for complete drug information

	Hydralazine IV Infusion

	Indication 
	Acute control of severe hypertension

	Contraindications
	· Known hypersensitivity
· Systemic Lupus Erythematosus (SLE)
· Severe tachycardia (greater than 125 bpm) 
· Myocardial insufficiency
· Right ventricular heart failure

	Precautions
	· Suspected/confirmed coronary artery disease
· Renal impairment
· Hepatic impairment
· Cerebrovascular disease

	Drug incompatibilities

Drug interactions
	· Glucose infusions or diluents


· Betablockers: increased effects of both drugs
· Diazoxide, monoamine oxidase inhibitors, other antihypertensives: risk of severe hypotension

	Route
	Intravenous

	Intermittent IV bolus
	· Dilute 20mg ampoule with Sodium Chloride to give 20mg in 20 mls volume (concentration 1mg/mL)
· Slow IV injection 5 mg at approximately 1mg per minute
· If required repeat after an interval of 20 -30 minutes 
· If maternal pulse greater than 125 beats/minute cease 
· If 20 mg total given or longer-term BP control required, consider an infusion
· Maximum cumulative dose is 30 mg over 24 hours

	Continuous IV infusion
	· Reconstitute 60mg (3x20mg vials) in 10mL water for injection 
· Add to 50ml Sodium Chloride bag to give final volume of 60mL containing 60mg hydralazine (concentration 1mg/mL)
· Commence infusion at 5mLs per hour: titrate to systolic BP 140-150 mmHg
· Usual rate 2-3mLs/hr
· Maximum rate 18mls /hr
· If maternal pulse greater than 125 beats/minute reduce or cease infusion

	Monitoring during bolus doses
	· Monitor BP, pulse, and oxygen saturations
· Every 5 minutes during administration and until stable
· Hourly for 4 hours 
· Continuous CTG if ante/intrapartum


	Monitoring during infusion
	· Monitor BP every 15 minutes until stable
· Hourly for duration of infusion (unless otherwise instructed)  
· Pulse and oxygen saturations hourly for duration of infusion
· Continuous CTG if ante/intrapartum


	Side effects
	· Tachycardia
· Headache
· Flushing 
· Palpitations
· Fetal distress may occur where there is a precipitate drop in blood pressure – Hydralazine crosses the placenta.

	Additional considerations during monitoring
	· Maintain strict fluid balance monitoring
· Monitor, as clinically appropriate
· Full blood count 
· Liver function test
· Urea and electrolyte levels 
· Coagulation profile



Back to Table of Contents






	[bookmark: _Toc164666533]Section 8 – Pre-eclampsia 



Note:
· Hypertension may not be the first manifestation
· Proteinuria is common but is not mandatory to make the clinical diagnosis
· Pre-existing hypertension is a strong risk factor for the development of pre-eclampsia and requires close clinical surveillance.

Diagnosis of pre-eclampsia
A diagnosis of preeclampsia can be made when hypertension arises after 20 weeks gestation and is accompanied by one or more of the signs of organ involvement listed in Table 12.

Table 12. Diagnosis of pre-eclampsia: signs of organ involvement
	Aspect
	Consideration

	Renal
	· Random urine protein to creatinine ratio (UPC) greater than or equal to 30 mg/mmol from an uncontaminated specimen (proteinuria) 
· Serum or plasma creatinine greater than or equal to 90 micromol/L
· Oliguria (less than 80 mL/4hours or 500 mL/24 hours)

	Haematological
	· Thrombocytopenia (platelets under 150 x 109/L) 
· Haemolysis (schistocytes or red cell fragments on blood film, raised bilirubin, raised lactate dehydrogenase (LDH), decreased haptoglobin)
· Disseminated intravascular coagulation (DIC)

	Liver
	· New onset of raised transaminases (over 40 IU/L) with or without epigastric or right upper quadrant pain

	Neurological
	· Headache
· Persistent visual disturbances (photopsia, cortical blindness, retinal vasospasm) 
· Hyperreflexia with sustained clonus
· Convulsions (eclampsia)
· Stroke

	Pulmonary
	· Pulmonary oedema

	Uteroplacental
	·  FGR
· Suspected fetal compromise
· Abnormal umbilical artery Doppler wave form analysis
· Stillbirth



Prevention of eclampsia in the woman with preeclampsia
Magnesium sulphate (MgSO4) should be considered for women with preeclampsia for whom there is concern about the risks of eclampsia. In women with less severe disease the use of magnesium sulphate depends on individual case assessment.
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Magnesium sulphate is the anticonvulsant drug of choice for the prevention and treatment of eclampsia. The use of magnesium sulphate may reduce women with pre-eclampsia progressing to eclampsia by 58% (SOMANZ, NICE). 
· Serum magnesium levels do not need to be measured routinely unless renal function is compromised
· Magnesium sulphate is not universally successful and the recurrence rate of seizures despite appropriate magnesium therapy is 10-15%. 
· Dosing for treatment of eclampsia and for prophylaxis are the same.
· In the event of a seizure whilst on prophylaxis, a bolus of 2-4 grams should be prescribed and administered 

Alert: 
Magnesium sulphate should not be prescribed without discussion with the consultant obstetrician on call.

Magnesium sulphate contraindication or use with caution:
· Women treated with cardiac glycosides / digitalis
· Concurrent use of central nervous depressants
· Magnesium is excreted by the kidneys therefore serum levels should be checked in women with oliguria and those with renal impairment
· Use of magnesium sulphate and Nifedipine may potentiate the drug actions and result in significant hypotension and neuromuscular blockade effects.

Side effects of magnesium sulphate
Approximately 25% of women experience side effects from magnesium sulphate. 
These may include:  
· Irritation at the injection site
· Sensation of pain and warmth in arms 
· Disruption to sensation, particularly in extremities 
· Flushing of face, neck and hands 
· Thirst
· Headache
· Dizziness
· Itching 
· Nausea and vomiting 
· Loss of patellar reflexes- absent well before toxic serum levels are reached 
· Muscle weakness, slurring of speech, drowsiness and visual disturbances 


Major side effects include: 
· Respiratory depression which may lead to respiratory/cardiac arrest 
· The use of magnesium sulphate is contraindicated and should be avoided in women with heart block and renal failure

Alert:
Calcium gluconate Calcium Gluconate 1g in 10 mL must be always available for treatment of magnesium sulphate toxicity.

Dose 
· administer ONE ampoule of Calcium Gluconate 1g in 10mL intravenously (IV) slowly over 3 to 10 minutes into a large vein
· Continuous Electrocardiogram (ECG) monitoring is required to monitor heart rate and rhythm during infusion

[bookmark: _Hlk114565432]Administration of intravenous magnesium sulphate 
The pre-packaged solution used at CHS is 8g of magnesium sulphate in 500mL of water for injection. This must be administered via BRAUN pump using magnesium sulphate Maternity menu. Infusion rates are to be checked by 2 Registered Midwives/Nurses when commencing and changing rates.

Sideline: Premixed bags of Magnesium Sulphate 40 Grams in 500mL of water for injection 
Mainline:  Hartmanns or 0.9% Sodium Chloride (NaCl) at rate prescribed by medical officer.
(Total fluid input usually restricted to 1mL/kg bodyweight/hour)

Table 13. Administration of Magnesium Sulphate (MgSO4)
	Loading dose regimen
	· Loading bolus (IV) 4g of magnesium sulphate over 20 minutes. 
· This equates to infusion volume of 50 mls of magnesium sulphate at rate of 150mL/hour over 20 minutes.

	Maintenance dose regimen
	· Continue use of Magnesium Maternity from Braun pump menu. Set VTBI at 12.5mL/hr and Rate at 12.5mL/hr.
· Continue for at least 24 hours following birth, 24 hours after last seizure or whilst clinical reason present to continue, whichever is the later.

	Treatment for recurrent seizures
	· 2-4g magnesium sulphate over 10 minutes
· To give 2g magnesium sulphate, set VTBI at 25mL and Rate at 150mL/hr; 
· To give 4g magnesium sulphate, set VTBI at 50mL and Rate at 300mL/hr.



Observations during administration of magnesium sulphate
A full set of maternal observations must be recorded before commencing infusion, with ongoing observations as per Table 14. 

Table 14. Recommended observations during magnesium sulphate infusion
	Observations before commencing magnesium sulphate

	· Blood pressure
· Pulse
· Respiratory rate 
· Oxygen saturations
· Deep tendon reflexes
· Fetal heart rate (continuous monitoring if >28 weeks or as consultant recommendations)

	Observations during loading dose magnesium sulphate

	· After 10 minutes repeat: 
· Blood pressure
· Pulse
· Respiratory rate 
· Oxygen saturations
· Deep tendon reflexes

	Observations during maintenance magnesium sulphate

	Frequency
	Observation

	Continuous


	Maternal Heart Rate
Maternal Oxygen Saturation
Fetal Heart Rate

	½ to 1 hourly 
(Determined by clinical status)
	Blood Pressure
Maternal Heart Rate
Maternal Respiratory Rate

	1 hourly

	Temperature
Urine output
Deep Tendon Reflexes



Observation Alerts:
Deep tendon reflexes 
 Perform every 15 minutes during loading dose then hourly thereafter
· If deep tendon reflexes are absent:
· Cease the infusion
· Notify the Medical Officer
· Collect blood for serum magnesium levels (therapeutic magnesium concentration range is 1.7 - 3.5 mmol/L)
 
Respiratory rate 
Monitor respirations 15 minutely during loading dose, hourly thereafter
· If respirations are less than 12 respirations/minute call MET “2222”
· Cease the infusion until medical review
· Notify the Medical Officer 
· Place the woman in the recovery position
· Maintain the airway and administer O2 at 6-8L/minute
· Prepare Calcium Gluconate 1g in 10mL
· Monitor heart rate with an ECG if available, or apply as soon as possible
· Collect blood for serum magnesium levels.

Urine output 
Insert Indwelling Urinary Catheter, measure, and record urine output hourly via urometer 
· If urine output is <25 mL/hr for medical review

Fluid management
Vascular permeability is increased with preeclampsia, this can lead to hypoalbuminemia. Administration of large volumes of intravenous fluid before or after delivery may cause pulmonary oedema.
· Strict fluid balance chart must be documented.
· In cases of severe preeclampsia, it is recommended that the total fluid input should be limited to 1mL/kg/hour

Discontinuation of magnesium sulphate therapy
Note: 
Magnesium sulphate by infusion should be continued for a minimum of 24 hours after the last seizure or 24 hours post-partum.

· Plan for discontinuation should be documented by obstetric registrar or consultant.
· Blood pressure should be stable (consistently below 150/100).
· Patient should be clinically improved (absence of headache, epigastric pain).

Thromboprophylaxis: 
Preeclampsia is considered a major risk factor for venous thromboembolism.
Mechanical thromboprophylaxis such as graduated compression stockings should be recommended for all those who are hospitalised with preeclampsia. Pharmacological prophylaxis is indicated antenatally and postpartum. Administration of Pharmacological prophylaxis should be reviewed/withheld by MO in the 24hrs prior to expected birth. 
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Eclampsia complicates 1 in 200-300 cases of preeclampsia in Australia.  Seizures can occur antenatally, intra-partum or postnatally. If in the postnatal period they usually occur usually within 24 hours of birth. The further from delivery that the seizure occurs, the more carefully other diagnoses should be considered.  It should be remembered that eclampsia is NOT the commonest cause of seizures in pregnancy and the differential diagnosis must be considered carefully.

Goals of Eclampsia Treatment 
· Terminate the seizure
· Prevent recurrence
· Control hypertension
· Prevent maternal and fetal hypoxia 

Management of Eclampsia
There are four main aspects to care of the woman who sustains eclampsia.
1. Resuscitation
       Airway
       Breathing
       Circulation
2. Treating seizures and Prevention of further seizures
Eclamptic seizures are usually self-limiting. Magnesium sulphate is the agent of choice for treatment and prevention of further eclamptic seizures. 
3. Control of Hypertension
Control of severe hypertension to level below 160/100 mmHg by parenteral therapy is essential to minimise recurrence of further seizures. Seizures are likely in association with vasogenic brain oedema.  There is a significant risk of the danger of cerebral haemorrhage if severe hypertension is not treated. 

Note: Ensure Strict documentation of fluid balance chart per magnesium sulphate administration Section 9.

4. Birth
Once an eclamptic seizure has occurred, stabilization of maternal condition is important prior to expediting delivery. There is no role, with currently available treatment, for continuation of pregnancy once eclampsia has occurred. 
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HELLP syndrome is a variant of severe preeclampsia (Haemolysis, Elevated Liver enzymes and Low Platelet) count.  Maternal mortality is reported to be as high as 1-2%.

The elements of this variety of severe preeclampsia are:
· haemolysis 
· elevated liver enzymes 
· thrombocytopenia 

In a woman with preeclampsia, the presence of any one of the following is an indicator of severe disease, even if not suggested on other criteria such as severity of hypertension:
· Haemolysis of any quantity
· Transaminase level or LDH more than double the normal upper limit
· Platelet count of <100 000 x 10₉/L

Management of HELLP syndrome
Should be treated as severe pre-eclampsia.
Attention should be given to:
· Antihypertensive therapy
· Prophylaxis to reduce risk of seizure
· Strict fluid restriction 
· Monitoring blood indices initially every 4 to 6 hours then reduced frequency depending on clinical reviews.

If the platelet count is sufficiently low to present a hazard, a platelet transfusion should be considered (in consultation with Consultant Haematologist). 
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There is limited high quality evidence to inform decisions about optimal timing of birth with diagnosed maternal hypertension. Care should be individualised per clinical situation after evaluation of maternal and fetal risks.

Table 15. Timing of Birth
	Aspect
	Consideration

	
Context
	Timing of birth is dependent on evaluation of maternal and fetal risks. It requires a multidisciplinary team approach with continual consultation and agreement with the woman. Induction of labour from 37+0 weeks in women with hypertension or mild pre-eclampsia.
Consider: 
· Intervention versus expectant management and the impacts these can have on the woman and the fetus (particularly considering gestational age)
· Administration of corticosteroids for fetal lung maturity

	Mild to moderate hypertension
	· For women at low risk of adverse outcomes, consider expectant management beyond 37+0 weeks (may reduce the risk of poor maternal outcomes, predominantly reduction in severe hypertension, without an increase in the caesarean section rate)

	Pre-eclampsia
	· Timing of birth is dependent on the severity of the disease and the gestational age at which it presents
· Prolongation of pregnancy carries no benefit for the woman, but may be desirable at early gestations to improve the fetal outcomes and prognosis

	HELLP syndrome
	· Expectant management is harmful with a 6.3% incidence of maternal death and an increased risk of placental abruption
· Plan birth as soon as feasible

	Less than 34 weeks gestation
	· Aim to prolong pregnancy where possible to improve fetal prognosis
· Ensure appropriate consultation with neonatal services when planning timing of birth
· Refer to the CHS Guideline Preterm Labour regarding
· Antenatal corticosteroids for fetal lung maturity
· Magnesium sulphate for fetal neuroprotection 

	34-36 weeks gestation
	· Monitor and manage expectantly to prolong pregnancy where possible, unless the maternal/fetal clinical situation deteriorates 
· Ensure appropriate consultation with neonatology when planning timing of birth 

	Greater than 37+0 weeks gestation
	· For women at low risk of adverse outcomes, consider expectant management
· If severe pre-eclampsia, do not delay birth (except to achieve stabilisation if possible)
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Hypertension may persist for several days post birth with peak postpartum BP occurring on days 3–6, with 32–44% of eclampsia occurs in the postpartum period (Somanz).

After birth, clinical and laboratory derangements of pre-eclampsia improve over several days, but may take up to 3 months for complete resolution. Liver enzyme elevations and thrombocytopenia will often worsen in the first few days after birth before they improve (8,9).  

Offer postnatal counselling regarding the pregnancy and birth experience, including formal postnatal review to discuss the events of the pregnancy if required.

Target BP 
· Systolic BP less than or equal to 140 mmHg
· Diastolic BP less than or equal to 90 mmHg



Immediate postnatal monitoring
· Closely monitor (4 hourly or more frequently as per Maternity Early Warning System) BP, pulse rate, respiratory rate and oxygen saturation until:
· BP is stable 
· Urine output has normalised
· Blood investigations are stable or improving
· Refer to the Venous Thromboembolism (VTE) Prevention (Adults and Children) procedure (Section 4 – VTE Prevention in Pregnancy)
· Continue use of prescribed antenatal antihypertensive drug therapy
· Reduce or cease as medically indicated (when hypertensive changes are resolving)
· Avoid abrupt withdrawal to reduce risk of rebound hypertension
· If persistently hypertensive (sBP greater than or equal to 140 mmHg or dBP greater than or equal to 90 mmHg), for medical review and commencement of antihypertensive drug therapy (if not commenced prior to birth) as per Table 8
· If severe hypertension, refer Table 9 for guidance on treatment of severe hypertension

Note: In women with severe pre-eclampsia and/or renal impairment (especially in volume depleted women) NSAIDs are not generally recommended

Breastfeeding
· First and second line drugs are compatible with breastfeeding 
· Antihypertensive drugs without reported adverse reactions in breastfed infants include: 
· Nifedipine 
· Enalapril
· Captopril 
· Metoprolol
· Labetalol
           (Australian Medicines Handbook, Hales Medications and Mothers’ Milk, Somanz)

Discharge
Consider the risk of late seizures and the peak postpartum BP when timing discharge 
· BP surveillance post discharge: 
· Preferred first BP check within 7–10 days after discharge (earlier if symptomatic)
· Consider weekly follow up for women discharged on antihypertensives to monitor compliance and to facilitate tapering of medication (may be done with their General Practitioner (GP))

Alert: 
Ensure GP and/or other relevant healthcare providers have been provided comprehensive discharge summary regarding events of the pregnancy

· General Practitioner follow-up after 12 weeks 
· Ensure resolution of hypertensive disorder related changes 
· Consider further investigation and management
· Recommend GP surveillance of traditional cardiovascular risk markers for women diagnosed with a hypertensive disorder of pregnancy (e.g., annual BP check, serum lipids and blood glucose level)
· Offer preconception/early pregnancy counselling for discussion of risk factors and preventative therapies (e.g., calcium supplementation, low dose aspirin) 
· Contraceptive options
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Outcome
· Maternal complications associated with hypertension in pregnancy will be reduced when care is managed as per this guideline.
· Neonatal complications associated with of hypertension in pregnancy will be reduced when care is managed as per this guideline.

Measures
· Suspected adverse maternal outcomes associated with hypertension in pregnancy will be identified through risk management systems and reviewed at weekly maternity mortality and morbidity review committee
· Suspected adverse neonatal outcomes associated with hypertension in pregnancy will be identified through risk management systems and reviewed by the neonatal and the maternal mortality and morbidity review committees
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Policies
· Nursing and Midwifery Board of Australia (NMBA) Requirements for Practice
· Informed Consent (Clinical)
· Medication Handling 
· Venous Thromboembolism (VTE) Prevention (Adults and Children)

Procedures
· Infections Prevention and Control
· Patient Identification and Procedure Matching 
· Vital Signs & Early Warning Scores – The Canberra Hospital Inpatients

Guidelines
· Birth Requiring the Presence of a Neonatal Team Member
· Fasting Guidelines for patients requiring Sedation or Anaesthesia
· Fetal Surveillance 
· Labour care 1st,2nd, 3rd and 4th Stage
· Preterm Labour

Legislation
· [bookmark: _Hlk118377388]Health Records (Privacy and Access) Act 1997
· Human Rights Act 2004
· Work Health and Safety Act 2011
· Carers Recognition Act 2021

Other
· Australian Charter of Healthcare Rights
· Maternity Assessment Unit Model of Care
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