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Glossary

The following definitions are used in this guideline:

Hypertension

Systolic blood pressure (sBP) greater than or equal to 140
mmHg and/or Diastolic blood pressure (dBP) greater than
or equal to 90 mmHg of at least two measurements.

Non-severe (mild to
moderate)
hypertension

Systolic blood pressure of 140 mm Hg or more or diastolic
blood pressure of 90 mm Hg.

Severe hypertension

Systolic blood pressure of 160 mm Hg or more or diastolic
blood pressure of 110 mm Hg or more.

Chronic
hypertension in
pregnancy

Hypertension confirmed preconception or prior to 20
weeks; (including pregnant women entering pregnancy
on antihypertensive therapy with well controlled BP
levels), and does not resolve within 3 months
postpartum.

Women may also be diagnosed with chronic hypertension
retrospectively, e.g. where a woman with hypertension in
pregnancy remains hypertensive 3 months following the
birth.

Gestational
hypertension

Hypertension developing after 20 weeks of gestation,
without proteinuria and without features of organ
dysfunction, with blood pressure levels returning to
normal within 3 months postpartum.

At first presentation, this diagnosis might include some
women (up to 25%) who are developing preeclampsia
but have not yet developed organ manifestations.

Preeclampsia

Diagnosis:
Occurrence of new-onset hypertension, after 20 weeks of
pregnancy and the coexistence of 1 or more of the
following new-onset conditions:

1. new-onset proteinuria or

2. new-onset significant organ dysfunction




and resolves within 3 months postpartum.

Proteinuria

Protein/creatinine ratio = 30 mg/mmol (= 0.3
mg%)

Proteinuria = 300 mg/dL of protein or more in a
24-hour urine collection

Dipstick proteinuria greater than or equal to 2+
proteinuria

Significant organ
dysfunction

Blood: Platelet count <100,000/microlL

Kidney: Serum creatinine >1.1 mg/dL or doubling
of the creatinine concentration in the absence of
other renal disease

Liver: transaminases at twice the upper limit of the
normal.

Lung: Pulmonary edema

Brain: altered mental status, blindness, stroke,
clonus, severe headaches or persistent visual
scotomata

Non-severe pre-

Pre-eclampsia with no features of severity or

eclampsia concern.
Severe pre- Pre-eclampsia with any of the following features of
eclampsia severity:

Severe Hypertension: Systolic blood pressure of
160 mm Hg or more, or diastolic blood pressure of
110 mm Hg or more on two occasions at least 4
hours apart (unless antihypertensive therapy is
initiated before this time)




e Thrombocytopenia: Platelet count less than
100,000 /mm?3.

e Impaired liver function that is not accounted for by
alternative diagnoses and as indicated by
abnormally elevated blood concentrations of liver
enzymes (ALT, AST) to more than twice the upper
normal limit,

e Renal insufficiency Serum creatinine
concentrations greater than 1.1 mg/dL or a
doubling of the serum creatinine concentration in
the absence of other renal disease or oliguria.

e Persistent right upper quadrant or epigastric pain
unresponsive to medications.

e New-onset recurring headaches; unresponsive to
medication, not accounted for by any alternative
diagnoses.

e Visual symptoms (photopsia, scotomata, cortical
blindness, retinal vasospasm).

e Pulmonary edema.

e Failure of fetal growth or abnormal doppler

findings
Superimposed = Where a woman with pre-existing hypertension
Preeclampsia develops systemic features of preeclampsia after

20 weeks gestation:
o New-onset proteinuria
o New-onset feature of severe pre-eclampsia

Imminent eclampsia = Defined as at least two of the following signs
and/or symptoms
1. Ongoing or recurring severe headaches
2. Visual disturbance
3. Altered level of consciousness
4. Hyperreflexia and/or sustained clonus




Eclampsia

= Defined by new-onset tonic/clonic, focal, or multi-
focal seizures; in the absence of other causative
conditions such as epilepsy, cerebral arterial
ischemia and/or infarction, intracranial
hemorrhage, or drug use.

HELLP syndrome

= (Hemolysis, Elevated Liver enzymes, Low
Platelets) probably represents a severe form of
preeclampsia, use the following criteria to make
the diagnosis:
o Lactate dehydrogenase (LDH) elevated to
600 IU/L or more, and
o Aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) elevated
more than twice the upper limit of normal,
and
o Platelets count less than 100,000 /mm?3.

Expectant
management

Refers to safe prolongation of the pregnancy, with
maternal and fetal monitoring guiding clinically indicated
treatment, instead of immediate birth.

Multidisciplinary
team

May include (as relevant to the clinical circumstances)
obstetrician, midwife, obstetric physician, anaesthetist,
neonatologist/paediatrician experienced in the care of
women with hypertension in pregnancy.

Mean arterial

MAP is calculated by using a validated blood pressure

pressure (MAP) machine or by:
o The sum of sBP plus twice the dBP = (SBP + 2 x dBP)
divided by 3
Definitive Refers to delivery of fetus and placenta by initiation of
Intervention labor or by Cesarean Section.
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Executive Summary

EHC has developed the present evidence-informed recommendations with a view

to promoting the best possible clinical practices for the Prevention and Treatment

of Hypertension in Pregnancy.

List of Recommendations

Recommendation

Strength

Definitions And Classification

HDPs should be classified according to the criteria and
definitions presented in “Glossary”

GPS

Diagnose Hypertension in pregnancy when systolic blood
pressure is 2140mmHg and/or diastolic blood pressure is
290mmHg, based on the average of at least 2 measurements,
taken at least 15minutes apart, using the same arm.

Strong

Severe hypertension (sBP = 160 and/or dBP = 110 mmHg), can
be confirmed within a short interval (minutes) to facilitate
timely antihypertensive therapy

Conditional

Gestational hypertension is hypertension that develops for the
first time at > 20 weeks, without evidence of preeclampsia

Conditional

Women with gestational hypertension should undergo testing
for preeclampsia to rule it out.

Strong

Diagnose preeclampsia in women with new onset hypertension
after 20 weeks and new-onset proteinuria or one/more adverse
conditions (defined as a maternal end organ complication or
evidence of uteroplacental dysfunction)

Strong

Preeclampsia superimposed on chronic hypertension is
diagnosed by the development of 1 or more characteristics of
preeclampsia (i.e., new-onset proteinuria or 1 or more adverse
conditions) superimposed on chronic hypertension

Strong

Do not use an elevation in BP to make a diagnosis of
preeclampsia superimposed on chronic hypertension.

Conditional

11



Risk factors

Risk factors for developing preeclampsia should be included in
the antenatal assessment of all pregnant women.

GPS

Screenin

All pregnant women should be screened for their risk of
developing preeclampsia early in the pregnancy.

Strong

The screening tool utilized should be determined based on the
locally available resources

Conditional

Blood Pressure measurement

During every antenatal visit, screening for preeclampsia in
pregnant women with blood pressure measurements
throughout pregnancy is strongly recommended

Strong

Testing For Proteinuria

Screen for proteinuria with urinary dipstick at first visit and at
each subsequent visit

Conditional

More definitive testing for proteinuria (by urinary
protein:creatinine ratio or 24-hour urine collection) is
encouraged when there is a suspicion of preeclampsia,
including: 21+ dipstick proteinuria in women with hypertension
and rising blood pressure and in women with normal blood
pressure, but symptoms or signs suggestive of preeclampsia

Conditional

When quantitative methods are not available or rapid decisions
are required, a urine protein dipstick reading can be substituted
using 2+ as the discriminant value

Conditional

Proteinuria testing does not need to be repeated once
significant proteinuria in the setting of confirmed pre-eclampsia
has been detected

Conditional

Biomarkers and ultrasonography screening

The use of a combined first trimester screen (combined
maternal features, biomarkers and sonography) to identify
women at risk of developing preeclampsia is conditionally
recommended based on local availability and access to the
required resources

Conditional
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Risk Reduction

Low dose Aspirin

To reduce the risk of developing preeclampsia, pregnant
women with one high risk factor or two or more moderate risk
factors for developing preeclampsia should receive low dose
aspirin (100 mg -150 mg daily) beginning at 12 weeks gestation
and till delivery.

Strong

The use of aspirin at bedtime is conditionally recommended

Conditional

Cessation of aspirin between 34 weeks gestation and birth is
conditionally recommended. Exact timing of cessation should
be based on individualized clinical judgment and informed,
shared decision taking with the women

Conditional

Oral calcium Supplementation

The use of supplemental calcium is strongly recommended in
pregnant women with low dietary calcium intake (<1g/day) for
the prevention of preeclampsia, preterm birth, and gestational
hypertension

Strong

Calcium supplementation at doses of 1.5-2.0 g elemental
calcium/day is recommended from the first antenatal visit till
delivery, to reduce the risk of developing preeclampsia

Strong

Education

Pregnant women with hypertension or with risk factors for
developing preeclampsia should be educated about the
symptoms and signs that require immediate attention and
referral to health care facilities.

Strong

A clear referral plan should be discussed with each woman

Conditional

Educate pregnant women to seek a healthcare professional
immediately if they experience any of the symptoms of pre-
eclampsia

Strong

Exercise and diet

Moderate intensity exercise, in the form of aerobic, stretching
and/or muscle resistance exercises, for a total of 2.5-5 hours a

Conditional
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week, as recommended exercise regimen for general
pregnancy wellbeing is encouraged.

What is Not recommended for risk reduction

Dietary salt restriction, for prevention of preeclampsia, is not
recommended given the lack of evidence of benefit

Conditional

The use of oral omega-3 long-chain polyunsaturated fatty acids
LCPUFA supplementation for the prevention of preeclampsia,
is not recommended until more data are available

Conditional

The use of oral garlic supplementation, specifically for the
prevention of preeclampsia, is not recommended until more
data are available

Conditional

The use of oral vitamin C and E supplementation, specifically
for the prevention of preeclampsia, is not recommended until
more data are available

Conditional

There is inadequate data to recommend for the use or against
the use of oral magnesium supplementation specifically for the
prevention of preeclampsia. More data on the safety profile is
required

Conditional

The use of progesterone replacement, specifically for the
prevention of preeclampsia, is not recommended until more
data are available

Conditional

The use of statins, specifically for the prevention of
preeclampsia, is not recommended until more data are
available

Conditional

The use of low molecular weight heparin (LMWH) alone
(without aspirin) in women without a history of thrombophilia
or APLS can be considered if a contraindication to aspirin is
present. The decision to use LMWH (at a prophylactic dose)
should be individualized based on women’s clinical and
obstetric history and through a shared, informed decision-
making process

Conditional

LMWH should not replace the use of aspirin in women without
contraindications to aspirin

Conditional
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The use of low molecular weight heparin (LMWH) in addition
to aspirin for prevention of preeclampsia in women without a
history of thrombophilia or APLS is not recommended

Conditional

The use of nitric oxide (either in donor or precursor forms) for
the prevention of preeclampsia is not recommended until
more data are available

Conditional

The use of metformin, specifically for the prevention of
preeclampsia is not recommended until more data are
available

Conditional

The use of oral vitamin D supplementation for the prevention
of preeclampsia, is not recommended until more data are
available

Conditional

The use of proton pump inhibitors for prevention of
preeclampsia is not recommended until more data are
available

Conditional

The use of clopidogrel for prevention of preeclampsia is not
recommended until human data are available

GPS

TREATMENT OF PRE-ECLAMPSIA SYNDROME AND GESTATIONAL

HYPERTENSION

Hospital Admission Versus Ambulatory Outpatient Management

Ambulatory outpatient management at home is an option only

for women with mild to moderate gestational hypertension
and requires frequent fetal and maternal evaluation

Strong

Hospitalization is appropriate for Women with gestational
hypertension in whom adherence to frequent monitoring is a
concern and for patients diagnosed with preeclampsia

Strong

Ambulatory outpatient management

At each antenatal care visit, following the detection of
hypertension in pregnancy, a systematic clinical evaluation of
symptoms, signs, laboratory investigations and fetal wellbeing
must be performed

Strong
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Frequency of appointments is based on the individual clinical
needs; suggested review is initially weekly to fortnightly (every
2 weeks) at a minimum

Conditional

Women with non-severe hypertension during pregnancy
should not be offered antihypertensive drug treatment when
adequate resources for good quality antenatal care follow-up
may be lacking

Conditional

Inpatient Care

Women with preeclampsia should have additional tests to
detect multisystem involvement, and should have fetal
surveillance to assure fetal wellbeing

Strong

A clear referral plan for patients with severe preeclampsia
must be developed and implemented in every health care unit

GPS

Complete bed rest is not advised for fear of
thromboembolism, however minimal activities with 2 hours
afternoon nap and 8 hours night sleep is recommended.

GPS

Non-severe hypertension should be treated with the first-line
agents oral methyldopa, labetalol, or nifedipine

Conditional

Severe hypertension in pregnancy (i.e., sBP 2 160 mmHg or
dbp = 110 mmHg) requires urgent antihypertensive therapy, in
a monitored setting

Strong

Severe hypertension should be treated with the first-line
agents oral nifedipine, oral labetalol, IV labetalol, or IV
hydralazine

Conditional

The target BP for antihypertensive therapy should be a dBP of
85 mmHg, regardless of sBP

Conditional

Use of corticosteroid (either betamethasone or
dexamethasone) is recommended in women with
preeclampsia who are at risk of birth at < 34 weeks’ gestation

Conditional

There are insufficient data to recommend routine use of
corticosteroid in women with preeclampsia who are at risk of
birth between 34- and 36-weeks’ gestation. Delivery should

Conditional




not be delayed for the administration of steroids in the late
preterm period

The use of magnesium sulphate for fetal neuroprotection in
women with preeclampsia at risk of preterm birth at < 30
weeks’ gestation is strongly recommended

Strong

As part of expectant management, in-utero transfer to a
tertiary-level centre with neonatal intensive care capacity
should be considered

GPS

Inpatient Expectant care versus Delivery

Inpatient Expectant care

Women with mild to moderate gestational hypertension or
preeclampsia without severe features, expectant management
up to 37 0/7 weeks of gestation is recommended

Conditional

In low-resource setting where maternal and neonatal care and
adequate resources for close monitoring by healthcare
personnel may be lacking or is not available, the GDG
recommend against expectant management for preeclampsia
with severe hypertension or other severe features

Conditional

Capabilities for the evaluation of fetal wellbeing and detection
of fetal compromise should be available in healthcare facilities
providing care for pregnant women with hypertensive
disorders

Conditional

Transfer of women with hypertension of pregnancy should be
considered in situations where the health care provider
believes that the health care facility is unequipped to manage
the complications of hypertension of pregnancy

GPS

Birth and Delivery

Time of Birth

Initiate birth at = 37 weeks gestation, in women with
preeclampsia

Conditional

17



At < 37 weeks gestation, the decision on expectant management
with continued surveillance is appropriate for women with non-
severe preeclampsia.

Conditional

At 34+0 till 36+6 weeks gestation for women with preeclampsia
in presence of any feature of severity initiation of delivery
should is considered. Delivery should not be delayed for the
administration of steroids in the late preterm period

Conditional

From fetal viability until <34+0 weeks gestation, Expectant
management should be considered, but only in hospitals where
very preterm infants and sick mothers can be cared for.
Initiation of birth is considered in the absence of available
resources for maternal and neonatal care

Conditional

Maternal stabilization and labor management of pre-eclampsia and eclampsia

Prevention and treatment of convulsions

The prevention of eclampsia is empirically based on the timely
delivery once preeclampsia has been diagnosed

GPS

Prophylactic magnesium sulphate with an intravenous loading
dose of 4g followed by maintenance at 1g/hr for 24 hours in
total or time of last seizure is strongly recommended in
women at risk of eclampsia or recurrent eclampsia

Conditional

There is inadequate evidence to support an alternative
magnesium regimen or the use of anticonvulsants for the
prevention of eclampsia

Conditional

It is recommended that magnesium sulfate should be used for
the prevention and treatment of seizures in women with
severe hypertension or severe preeclampsia, or eclampsia and
birth is planned within 24 hours

Conditional

The prophylactic use of magnesium sulfate for the prevention
of seizures in women with gestational hypertension or
preeclampsia without severe features is Conditionally
recommended

GPS

Women with eclampsia should receive magnesium sulphate to
prevent recurrent seizures

Conditional

18



Control of acute severe hypertension

Severe hypertension in pregnancy (i.e., sBP 2 160 mmHg or
dBP 2> 110 mmHg) requires urgent antihypertensive therapy, in
a monitored setting

Conditional

Severe hypertension should be treated with the first-line
agents oral nifedipine, oral labetalol, intravenous (IV)
labetalol, or IV hydralazine

Strong

The target BP for antihypertensive therapy should be a dBP of
85 mmHg, regardless of sBP

Conditional

Non-severe hypertension should be treated with the first-line
agents oral methyldopa, labetalol, or nifedipine

Conditional

Control of other complications: HELLP syndrome

For women with severe preeclampsia with features of HELLP
expectant management is harmful. Plan birth as soon as
feasible

Strong

Platelet transfusion should be considered if a woman’s platelet
count is <20 _ 109/L before vaginal delivery or <50 _ 109/L
before cesarean delivery, or at any time if there is excessive
active bleeding, known platelet dysfunction, rapidly falling
platelet count, or coagulopathy

Conditional

Vaginal delivery is the preferred modality, unless urgent
delivery is necessary for maternal stabilization or for fetal
indications. The delivery options should be discussed by a
multidisciplinary team and consider the safest mode of
delivery to the mother, how fast she is expected to deliver,
what are the resources of blood products and other supportive
mechanisms available, and can she sustain a surgery

Conditional

In rapidly progressing preeclampsia with severe features or
HELLP syndrome, vaginal delivery may be attempted if cervical
conditions are favorable and delivery is anticipated within a
short timeframe (e.g., <2 hours). If labor progress is slow (>6
hours) or maternal/fetal status worsens, immediate cesarean
delivery is indicated

Conditional

19



In small to medium size health care facilities, it is important to
estimate whether their blood bank can support a massive
blood trans fusion and, if necessary, contact regional or larger
hospitals for assistance or for transferring the patient

GPS

Mode of Birth

For women with any HDP, vaginal delivery should be
considered unless a cesarean delivery is required for
obstetrical indications.

Strong

Vaginal delivery may require early cervical ripening and
induction

Conditional

If urgent or emergent delivery is required for maternal and/or
fetal indications, an emergency cesarean delivery may be
indicated

Strong

Urgency ot Birth

Health facilities in Egypt should provide local protocols of
management for their health care providers in accordance
with WHO recommendations.

Strong

GDG recommends to nationally adopt a color-triage system for

acute obstetric emergencies (Modified Early obstetric warning
score -MEOWS)

GPS

TREATMENT OF CHRONIC HYPERTENSION

Expectant Management

Offer expectant management for women with Chronic
hypertension who are <37 weeks and, whose blood pressure is
lower than 160/110 mmHg with or without antihypertensive
treatment, unless there are other medical indications62

Strong

Offer antihypertensive treatment to pregnant women who
have chronic hypertension and who are not already on
treatment if they have sustained systolic blood pressure of 140
mmHg or higher or sustained diastolic blood pressure of 90
mmHg or higher

Strong

The target BP for antihypertensive therapy should be a dBP of
85 mmHg, regardless of sBP

Strong

20



Consider labetalol to treat chronic hypertension in pregnant
women. Consider nifedipine for women in whom labetalol is
not suitable or methyldopa if both labetalol and nifedipine are
not suitable. Base the choice on any pre-existing treatment,
side-effect profiles, risks (including fetal effects) and the
woman's preference

Conditional

Continue with existing antihypertensive treatment if safe in
pregnancy, or switch to an alternative treatment, unless
sustained systolic blood pressure is less than 110 mmHg or
sustained diastolic blood pressure is less than 70 mmHg or the
woman has symptomatic hypotension

Conditional

Offer pregnant women with chronic hypertension aspirin 150
mg once daily from 12 weeks

Strong

Give the same advice on rest, exercise and work to women
with chronic hypertension or at risk of hypertensive disorders
during pregnancy as healthy pregnant women

Conditional

Offer PLGF testing between 20-36+6 weeks to rule out pre-
eclampsia in women with chronic hypertension if clinical
suspicion arises

Conditional

In chronic hypertension with suspected pre-eclampsia,
monitor proteinuria 1-2x weekly alongside BP checks

Strong

A complete blood count and levels of serum transaminases,
lactate dehydrogenase, and uric acid should be checked on
diagnosis then weekly

Conditional

Timing of birth

Do not offer planned early birth (before 37 weeks) to women
with chronic hypertension whose blood pressure is lower than
160/110 mmHg, with or without antihypertensive treatment,
unless there are other medical indications

Strong

Offer planned birth to women with chronic hypertension
whose blood pressure is lower than 160/110 mmHg with or
without antihypertensive treatment after 37 weeks

Strong

21



Determination of timing should be agreed between the

woman and the obstetrician. Initiation of delivery can be Conditional
offered at 38+0 to 39+6 weeks
Offer planned early birth before 37 weeks to women with
chronic hypertension or gestational hypertension if inability to
control maternal blood pressure despite using 3 or more
Strong

classes of antihypertensives in appropriate doses or if any of
the known features of severe superimposed preeclampsia
develop

Care for women with hypertension during labor and postpartum

Intrapartum Care

During labour, measure blood pressure hourly. In women with
severe hypertension measure blood pressure every 15 to 30
minutes until blood pressure is less than 160/110 mmHg.

Conditional

Continue use of antenatal antihypertensive treatment during
labour

Conditional

Do not preload women who have severe pre-eclampsia with
intravenous fluids before establishing low-dose epidural
analgesia or combined spinal epidural analgesia

Conditional

Do not routinely limit the duration of the second stage of
labour in women with controlled hypertension

Conditional

Consider operative or assisted birth in the second stage of
labour for women with severe hypertension whose
hypertension has not responded to initial treatment

Conditional

As women with preeclampsia are at increased risk of
postpartum hemorrhage, the third stage of labour should be
actively managed

Conditional

Ergometrine should not be administered to women with any
hypertensive disorder of pregnancy, particularly preeclampsia
or gestational hypertension; alternative oxytocic drugs should
be considered

Strong

Postpartum care for women with HDP
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There remains inadequate data to suggest the superiority of a
single agent or group of agents in selecting antihypertensives
for the management of hypertension in the postpartum
period. The choice of antihypertensive (beta-blockers,
methyldopa, hydralazine, nifedipine, enalapril, clonidine)
should be made through a shared decision-making process,
particularly in breastfeeding/lactating women

Conditional

Women should be informed of the long-term risks associated
with preeclampsia, gestational hypertension and chronic
hypertension and the importance of postpartum follow up
prior to discharge from hospital

Conditional

Antihypertensive therapy administered antepartum should be
continued after birth. Also, consideration should be given to
administering antihypertensive therapy for any hypertension
diagnosed before six days postpartum

Conditional

The target dBP for postpartum antihypertensive treatment
should be 85 mmHg, as antenatally

Conditional

Non-steroidal anti-inflammatory drugs (NSAIDs) for
postpartum analgesia may be used in women with pre-
eclampsia if other analgesics are ineffective, and there is no
acute kidney injury (AKIl) or other risk factors for it

Conditional

Breastfeeding is recommended

Strong

Counselling should be provided about the risks of gestational
hypertension (at least 4%) or pre-eclampsia (at least 15%) in
future pregnancy

Conditional

At 3 months postpartum, all women should be reviewed to
ensure that BP, urinalysis, and any laboratory abnormalities
have normalised. If proteinuria or hypertension persist, then
appropriate referral for further investigations should be
initiated

Conditional

At 6 months postpartum, where possible, all women should be
reviewed again, at which point we suggest that BP > 120/80
mmHg lead to discussion of lifestyle change

Conditional
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Following hypertensive pregnancy, particularly pre-eclampsia,

counselling should be provided about the heightened health St
ron

risks for the mother (particularly cardiovascular) and the &

offspring

Introduction

Hypertension in pregnancy is defined as a blood pressure of greater than or equal
to 140 mmHg (systolic) or 90 mmHg (diastolic) on at least two measurements,
ideally separated by a period of rest. Severe hypertension is defined as a blood
pressure of greater than 160—-170/110 mmHg. Systolic hypertension of greater
than 180 mmHg is a medical emergency.!

Hypertensive disorders of pregnancy can be subclassified into four groups —
chronic hypertension, gestational hypertension, preeclampsia, and superimposed
preeclampsia in the setting of chronic hypertension, as laid out in the ACOG
(American Congress of Obstetricians and Gynecologists) guideline.?

Preeclampsia is a global health problem of increasing significance.®* Preeclampsia
complicates 2%—8% of all pregnancies, contributes to 15% of preterm deliveries,
and between 9% and 26% of maternal deaths worldwide.> Pre-eclampsia is the
most dangerous of the HDPs; world-wide, each year, pre-eclampsia is responsible
for over 500,000 fetal and neonatal deaths and over 70,000 maternal deaths.®

In Egypt, complications of hypertensive disorders with pregnancy are responsible
for 15% of the causes of maternal mortality, second only to postpartum
hemorrhage.’

Optimization of health care for women during pregnancy to prevent and treat
hypertensive disorders of pregnancy is a necessary step towards achievement of
the Millennium Development Goals.

Scope and Purpose

The objectives of this guideline are:
- To provide guidance for the proper prevention and management of
Hypertension in Pregnancy
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To optimize outcomes for patients who are at risk of or developed Hypertension
in Pregnancy
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Target Audience

This guideline targets; healthcare professionals working as Obstetricians &
Gynecologists, Anesthetists, ICU physicians, Nurses, policy makers, hospital
managers, and other stakeholders to apply the best practice and afford the most
appropriate tools for women at risk of or having Hypertensive Disorder in
Pregnancy (HDP).

Methodology

A comprehensive search for guidelines was done to identify the most relevant ones
to consider for adaptation. The inclusion/exclusion criteria that were followed in
the search and retrieval of guidelines to be adapted are:

We select guidelines only if they are:

® Evidence-based guidelines
® National and/or international guidelines
®  Guidelines published from 2020 to 2025
®  Peer reviewed publications

B Guidelines written in English language

We Exclude guidelines that are:

®  Written by a single author not on behalf of an organization as guideline to be
valid and comprehensive ideally requires multidisciplinary input.

® Published without references as the panel needs to know whether a
thorough literature review was conducted and whether the current evidence
was used in the preparation of the recommendations.

The following characteristics of the retrieved guidelines were summarized in a
table:

® Developing organisation/authors

®  Date of publication, posting, and release
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Country/language of publication

Dates of the search used by the source guideline developers

All retrieved Guidelines were screened and appraised using AGREE Il instrument

(www.agreetrust.org) by at least three members. The panel decided on a cut-off

point or ranked the guidelines (any guideline scoring above 50% on the rigor

dimension was retained).

Guidelines used in the adaptation process:

1.

8-13

SOMANLZ hypertension in pregnancy guideline

2023. https://www.somanz.org/hypertension-in-pregnancy-quideline-
2023/. Accessed February 2025.%

NICE hypertension in pregnancy: diagnosis and management guideline
2023. https://www.nice.orq.uk/quidance/ng133. Accessed February 2025.°

. Magee LA, Smith GN, Bloch C, Cété AM, Jain V, Nerenberg K, von Dadelszen

P, Helewa M, Rey E. Guideline No. 426: Hypertensive Disorders of
Pregnancy: Diagnosis, Prediction, Prevention, and Management. J Obstet
Gynaecol Can. 2022 May;44(5):547-571.e1. doi:
10.1016/}.jogc.2022.03.002. PMID: 35577426.%°

Queensland Clinical Guideline: Hypertension and pregnancy 2021. Accessed
February 2025.11

. International Society for the Study of Hypertension in Pregnancy (ISSHP).

The hypertensive disorders of pregnancy: ISSHP classification, diagnosis &
management recommendations for international practice [Internet]. 2021
[cited 2020 January 30]. Available from: http://www.isshp.org.*?

ACOG Practice Bulletin 222 (2020) Gestational Hypertension and
Preeclampsia. Obstetrics & Gynecology, 135, e237-e260.
https://doi.org/10.1097/A0G.0000000000003891.13

Evidence assessment

According to WHO Handbook for Guidelines, we used the GRADE (Grading of
Recommendations, Assessment, Development and Evaluation) approach to assess

the quality of a body of evidence, develop and report recommendations. GRADE
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methods are used by WHO because these represent internationally agreed
standards for making transparent recommendations. Detailed GRADE information

is available on the following sites:

® GRADE working group: http://www.gradeworkingroup.org

®  GRADE online training modules: http://cebgrade.mcmaster.ca/

®  GRADE profile software: http://ims.cochrane.org/revman/gradepro

Table 1: Quality and Significance of the four levels of evidence in GRADE:

Quality

Definition

Implications

High

The guideline development group
is very confident that the true
effect lies close to that of the
estimate of the effect

Further research is very unlikely
to change confidence in the
estimate of effect

Moderate

The guideline development group
is moderately confident in the
effect estimate: the true effect is
likely to be close to the estimate of
the effect, but there is a possibility
that it is substantially different

Further research is likely to
have an important impact on
confidence in the estimate of
effect and may change the
estimate

Low

Confidence in the effect estimate is
limited: the true effect may be
substantially different from the
estimate of the true effect

Further research is very likely to
have an important impact on
confidence in the estimate of
effect and is unlikely to change
the estimate

Very low

The group has very little confidence
in the effect estimate: the true
effect is likely to be substantially
different from the estimate of the
effect

Any estimate of effect is very
uncertain
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Table 2; Factors that determine How to upgrade or downgrade the quality of

evidence

Downgrade in presence of

Upgrade in presence of

Study limitations
—1 Serious limitations
—2 Very serious limitations

Dose-response gradient
+1 Evidence of a dose-response
gradient

Consistency
—1 Important inconsistency

Direction of plausible bias
+1 All plausible confounders would
have reduced the effect

Directness
—1 Some uncertainty
—2 Major uncertainty

Magnitude of the effect
+1
confounders, consistent and direct

Strong, no plausible
evidence
+2 Very strong, no major threats to

validity and direct evidence

Precision
—1 Imprecise data

Reporting bias
—1 High probability of reporting bias

The strength of recommendations

The strength of a recommendation communicates the importance of adherence to

the recommendation.

Strong recommendations: The GDG found that the desirable effects of adherence
to the recommendation outweigh the undesirable effects. This means that in most

situations the recommendation can be adopted.

Conditional recommendations: This means that the GDG found that there is:

®  Greater uncertainty about the strength of evidence, or

® The recommendation may account for a greater variety in patient values and

preferences, or
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® The resource use makes the intervention suitable for some, but not for other
locations.

Conditional recommendations are still the best available evidence to date and it
can be adopted if it meets the conditions mentioned with it.

Good Practice Statement: Statements based on opinion of respected authorities,
e.g. the RCOG, ACOG, and the guidelines development group.
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Recommendations

1. DEFINITIONS AND CLASSIFICATION

@HDPS should be classified according to the criteria and definitions presented
in “Glossary” (GPS)

@Diagnose Hypertension in pregnancy when systolic blood pressure is
>140mmHg and/or diastolic blood pressure is 290mmHg, based on the
average of at least 2 measurements, taken at least 15 minutes apart, using
the same arm. (Strong recommendation/High level of evidence).®°12

@Severe hypertension (sBP 2 160 and/or dBP 2 110 mmHg), can be confirmed
within a short interval (minutes) to facilitate timely antihypertensive
therapy (Conditional recommendation/low quality of evidence). 812

@Women with gestational hypertension should undergo testing for
preeclampsia to rule it out. (Strong recommendation/High level of
evidence).%%13

@Diagnose preeclampsia in women with new onset hypertension after 20
weeks and new-onset proteinuria or one/more adverse conditions (defined
as a maternal end organ complication or evidence of uteroplacental

dysfunction) (Strong recommendation/High level of evidence).t4

@Preeclampsia superimposed on chronic hypertension is diagnosed by the
development of 1 or more characteristics of preeclampsia (i.e., new-onset
proteinuria or 1 or more adverse conditions) superimposed on chronic

hypertension) (Strong recommendation/High level of evidence).®14

@Preeclampsia superimposed on chronic hypertension: can be diagnosed in
women with pre-existing hypertension by occurrence of any of the following
after 20 weeks (Strong recommendation/High level of evidence): 18

o New-onset proteinuria
o New-onset feature of severe pre-eclampsia (Uric acid test may be
considered).
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o Where available, use of the sFIt-1/PIGF ratio can be used [increased

soluble fms-like tyrosine kinase-1 (sFlt1) or soluble endoglin and
reduced placental growth factor (PIGF).

@Do not use an elevation in BP to make a diagnosis of preeclampsia

superimposed on chronic hypertension (Conditional

recommendation/Moderate level of evidence).®

2. RISK FACTORS

@Risk factors for developing preeclampsia should be included in the antenatal

assessment of all pregnant women. (GPS)

High Risk Factors:!3

Moderate Risk Factors:

Hypertensive disease during a previous pregnancy
Pre-existing chronic hypertension

chronic kidney disease

autoimmune disease such as systemic lupus erythematosus or
antiphospholipid syndrome

Pre-existing type 1 or type 2 diabetes

.11,13

= nulliparity

= advanced maternal age (> 40 years)

= pregnancy interval of more than 10 years

» body mass index (BMI) of 35 kg/m2 or more at first visit

= family history of pre-eclampsia

= multi-fetal pregnancy.

= conception through assisted reproductive technology

» systolic blood pressure > 130 mmHg and/or diastolic blood
pressure > 80 mmHg
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3. SCREENING

3.1 Risk factor screen:

@AII pregnant women should be screened for their risk of developing
preeclampsia early in the pregnancy. (Moderate level of evidence, strong

recommendation).?*1%14

@The screening tool utilized should be determined based on the locally
available resources (Conditional recommendation/very low level of
evidence).®

3.2 Blood Pressure measurement:

@During every antenatal visit, screening for preeclampsia in pregnant women

with blood pressure measurements throughout pregnancy is strongly

recommended (Strong recommendation/Moderate level of evidence).®'°

Key Practice Points

Blood pressure measurements are routinely used as a screening tool for
preeclampsia, throughout pregnancy, for all women receiving prenatal care. The
aim of screening is to identify and diagnose the condition early in its course, to
allow closer monitoring and effective disease management?°.

Sphygmomanometry is the recommended method for blood pressure
measurement during pregnancy. The patient should be relaxed prior to
measurement. After 5 minutes has elapsed, the patient’s blood pressure should
be read while she is in a sitting position, with her legs uncrossed and her back
supported. The patient’s arm should be at the level of the right atrium of the
heart. If the patient’s upper arm circumference is 33cm or greater, a large blood
pressure cuff should be used. Clinicians should avoid measuring blood pressure in
the upper arm in the left lateral position because this position falsely lowers blood
pressure readings?®22. MAP has been demonstrated to be more predictive of pre-
eclampsia among low-risk women than either sBP or dBP readings alone.?
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3.3 Testing for Proteinuria:

@Screen for proteinuria with urinary dipstick at first visit and at each
subsequent visit (Conditional recommendation/Low level of evidence).**

@Signiﬁcant Proteinuria should be diagnosed by = 30 mg/mmol urinary
protein: creatinine ratio (PrCr) in a spot (random) urine sample, or albumin:
creatinine ratio (ACR) 2 8 mg/mmol, or urinary protein 20.3 g/dina
complete 24-hour urine collection.’1*3

@More definitive testing for proteinuria (by urinary protein:creatinine ratio or
24-hour urine collection) is encouraged when there is a suspicion of
preeclampsia, including: 21+ dipstick proteinuria in women with
hypertension and rising blood pressure and in women with normal blood
pressure, but symptoms or signs suggestive of preeclampsia (Conditional
recommendation/High level of evidence)*>%.

@When quantitative methods are not available or rapid decisions are
required, a urine protein dipstick reading can be substituted using 2+ as the
discriminant value (Conditional recommendation/Moderate level of

evidence).?3

@Proteinuria testing does not need to be repeated once significant
proteinuria in the setting of confirmed pre-eclampsia has been detected
(Conditional recommendation/Moderate level of evidence)*'.

3.4 Biomarkers and ultrasonography screening:

@The use of a combined first trimester screen (combined maternal features,
biomarkers and sonography) to identify women at risk of developing
preeclampsia is Conditionally recommended based on local availability and
access to the required resources (Conditional recommendation/Moderate

level of evidence).?%3!

Remarks:
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@If urinalysis is the only available means of assessing proteinuria, then overall
accuracy is better using 2+ as the discriminant value.31617

Remarks:
The GDG is aware that that the addition of ultrasound and biochemical
markers (Maternal features + MAP + UtPI + PIGF + PAPP-A) modestly improves
the performance of the screening compared to clinical factors alone, although
the sensitivities vary from 42-92%. The overall quality of evidence was found to
be MODERATE, and many of the non-clinical factors, such as biochemical
markers and sonographic expertise to undertake validated and reliable uterine
pulsatility index (UtA-PI), may not be available widely.®

Given this variation in practice, GDG Conditionally recommend the use of

combined first trimester screening for preeclampsia based on local access to the

validated resources and expertise required.

Combined first trimester screening for preeclampsia include:

o Placental growth factor (PIGF)

e Lowered levels in women at risk of pre-eclampsia®? and in fetal
e aneuploidies and/or impaired placentation disorders (which can also
be associated with pre-eclampsia) 23
e Positive predictive detection value of 56%>2 for pre-eclampsia
o Uterine artery pulsatility index (UtP1)3?

e Measured between 11+0- and 13+6-weeks’ gestation
e Positive predictive detection value of 48% for early onset
preeclampsia
o Pregnancy associated plasma protein A (PAPP-A)*

e Levels less than 0.4 MoM, associated with an increased risk of HDP,
preterm birth and fetal growth restriction

e Present in 8-23% of women with pre-eclampsia

e Low positive predictive detection value of 16%.
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4. RISK REDUCTION

4.1 Low dose Aspirin: 891334-47

@To reduce the risk of developing preeclampsia, pregnant women with
one high risk factor or two or more moderate risk factors for
developing preeclampsia should receive low dose aspirin (150 mg
daily) (Strong recommendation/High level of evidence), beginning at 12
weeks gestation and till delivery, (Strong recommendation/Moderate
level of evidence) to be taken at bedtime (Conditional
recommendation/Moderate level of evidence),

@Cessation of aspirin between 34 weeks gestation and birth is
Conditionally recommended. Exact timing of cessation should be based
on individualized clinical judgment and informed, shared decision
taking with the women (Conditional recommendation/Moderate level of

evidence).%%%13

Remarks:

Timing for the cessation of low dose Aspirin vary across professional societies and
organizations, including ISSHP 2022 (36 weeks),® SOMANZ 2023 (37 weeks),® NICE
2019 (until delivery),® and ACOG 2020 (until birth).* The overall evidence did not
demonstrate a difference in the benefit or harm in comparing the timing of aspirin
cessation.

Therefore, based on the absence of a difference in harm, the GDG decision on the
timing of ceasing aspirin between 34 weeks gestation and delivery should be
individualized.

4.2 Oral calcium Supplementation:

@The use of supplemental calcium is strongly recommended in pregnant
women with low dietary calcium intake (<1g/day) for the prevention of
preeclampsia, preterm birth, and gestational hypertension (Strong
recommendation/moderate level of evidence)*®
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@Calcium supplementation at doses of 1.5-2.0 g elemental calcium/day
is recommended from the first antenatal visit till delivery, to reduce
the risk of developing preeclampsia (Strong recommendation/Moderate
level of evidence).49>0

Remarks:

The World Health Organization (WHO) conducted a randomised controlled trial
(RCT) of calcium supplementation among low calcium intake pregnant women
from 2001 to 2003. Results from this trial showed that although 1.5 g calcium/day
supplement did not prevent preeclampsia, it reduced its severity, maternal
morbidity, and neonatal mortality°.

In more recent times, a systematic review (Cochrane 2018) found that high-dose
calcium supplementation (> 1 g/day) reduces the risk of preeclampsia and
preterm birth, particularly for women with low calcium diet with no difference in
overall maternal and fetal mortality and morbidity?*.

4.3 Education:

® Pregnant women with hypertension or with risk factors for developing
preeclampsia should be educated about the symptoms and signs that
require immediate attention and referral to health care facilities
(Strong recommendation/High level of evidence).13>1>3

@ A clear referral plan should be discussed with each woman (Conditional
recommendation/Low level of evidence). !

@ Educate pregnant women to seek a healthcare professional
immediately if they experience any of the symptoms of pre-eclampsia
(Strong recommendation/Moderate level of evidence)*°*>® including:

= Severe headache

= Problems with vision, such as blurring or flashing
before the eyes

= Severe pain just below the ribs

= Vomiting

= Sudden swelling of the face, hands or feet.
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Remarks:

According to a study of the three delays model in Egypt published in 2021, found
that most cases of maternal deaths from PET were due to 1st delay 10 (50%). All
cases developed preeclampsia had no knowledge about obstetric complications
and lack of importance of antenatal care. The study also showed that most
frequent delay was the 1st delay especially in preeclampsia/eclampsia 55%
followed by obstetric hemorrhage (placenta previa, postpartum hemorrhage,

rupture uterus).>®

4.4 Exercise:

@ Moderate intensity exercise, in the form of aerobic, stretching and/or
muscle resistance exercises, for a total of 2.5-5 hours a week, as
recommended as part of routine pregnancy wellbeing has the added
benefit of reducing the risk of hypertensive disorders of pregnancy.
Adherence to the current recommended exercise regimen for general

pregnancy wellbeing is encouraged (Conditional recommendation

/Moderate level of evidence

).57-67

4.5 What is Not recommended for risk reduction:

g A‘A;

Dietary salt restriction, for prevention of preeclampsia, is not

recommended given the lack of evidence of benefit (Conditional

recommendation/very low level of evidence).®®"?

® The use of oral omega-3 LCPUFA supplementation for the

prevention of preeclampsia, is not recommended until more data
are available (Conditional recommendation/ Moderate level of
evidence).”>"®

The use of oral garlic supplementation, specifically for the
prevention of preeclampsia, is not recommended until more data
are available (Conditional recommendation/very low level of
evidence).”>#

The use of oral vitamin C and E supplementation, specifically for

the prevention of preeclampsia, is not recommended until more
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data are available (Conditional recommendation/Moderate level of
evidence).8%

@ There is inadequate data to recommend for the use or against the
use of oral magnesium supplementation specifically for the
prevention of preeclampsia. More data on the safety profile is
required (Conditional recommendation/Low level of evidence)?®*

@ The use of progesterone replacement, specifically for the
prevention of preeclampsia, is not recommended until more data
are available (Conditional recommendation/Moderate level of
evidence).%*%3

@ The use of statins, specifically for the prevention of preeclampsia,
is not recommended until more data are available (Conditional
recommendation/Moderate level of evidence).*’

@ The use of low molecular weight heparin (LMWH) alone (without
aspirin) in women without a history of thrombophilia or APLS can
be considered if a contraindication to aspirin is present. The
decision to use LMWH (at a prophylactic dose) should be
individualized based on women'’s clinical and obstetric history and
through a shared, informed decision-making process (Very low level
of evidence/ Conditional recommendation).%®*°

& LMWH should not replace the use of aspirin in women without
contraindications to aspirin (Very low level of evidence/ Conditional
recommendation).%%1%

@ The use of low molecular weight heparin (LMWH) in addition to
aspirin for prevention of preeclampsia in women without a history
of thrombophilia or APLS is not recommended. (Conditional
recommendation/Moderate level of evidence).1°1%4

@ The use of nitric oxide (either in donor or precursor forms) for the
prevention of preeclampsia is not recommended until more data
are available (Conditional recommendation/very low level of

evidence).t0>197
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® The use of metformin, specifically for the prevention of
preeclampsia is not recommended until more data are available.
(Conditional recommendation/Moderate level of evidence).%110

® The use of oral vitamin D supplementation for the prevention of
preeclampsia, is not recommended until more data are available
(Conditional recommendation/Moderate level of evidence).!1+112

® The use of proton pump inhibitors for prevention of preeclampsia
is not recommended until more data are available (Conditional
recommendation/Moderate level of evidence).*311

® The use of clopidogrel for prevention of preeclampsia is not
recommended until human data are available (GPS).

5. TREATMENT OF PRE-ECLAMPSIA SYNDROME AND GESTATIONAL
HYPERTENSION

5.1. Hospital Admission Versus Ambulatory Outpatient Management:

@ Ambulatory outpatient management at home is an option only for
women with mild to moderate gestational hypertension and
requires frequent fetal and maternal evaluation (Strong
recommendation/High level of evidence).®13:115-117

© Hospitalization is appropriate for Women with gestational
hypertension in whom adherence to frequent monitoring is a
concern and for patients diagnosed with preeclampsia (Strong
recommendation/High level of evidence).>118119

5.1.1. Ambulatory outpatient management

@ At each antenatal care visit, following the detection of hypertension in
pregnancy, a systematic clinical evaluation of symptomes, signs, laboratory
investigations and fetal wellbeing must be performed (Strong
recommendation/Moderate level of evidence).%3

® Frequency of appointments is based on the individual clinical needs;
suggested review is initially weekly to fortnightly (every 2 weeks) at a
minimum (GPS).
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Key Practice Points

Ambulatory outpatient management is suitable for women with: >*3:11>-117

® Mild to moderate hypertension without evidence of pre-eclampsia, and
® \Where there are no indications for birth, and

® \Where there are no geographical contraindications, and

® (Capacity to understand risk, and monitor their own blood pressure.

Evaluation during outpatient care:

= Maternal:
o At the initial evaluation,
e Comprehensive clinical maternal and fetal®*?
e Testing for proteinuria evaluation®®
e Baseline Preeclampsia blood tests!'13:
o Full blood count (FBC) with platelet estimates
o Urea, creatinine, electrolytes and urate

o Liver function tests (LFT) LDH, AST, ALT,
Tests may be abnormal even when BP elevation is minimal

o At repeat visits:
= Consider 1-2 per week Urinalysis for protein if initially
negative. Proteinuria testing does not need to be repeated once
significant has been detected. %113
= Consider weekly Preeclampsia blood tests if gestational
hypertension and twice weekly in cases of preeclampsia
managed as outpatient (new onset hypertension with
proteinuria and no features of concern).'®
= Full blood count (FBC),
=  Serum Creatinine,
= Liver function test (LFT)
= Fetal: Ultrasound scan at diagnosis and every 2 weeks to assess fetal

growth, amniotic fluid volume and umbilical artery Doppler based on
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availability. If FGR is detected, local/national fetal surveillance guidance
should be followed. ®1%13

Antihypertensive Approach during outpatient care:

& Women with non-severe hypertension during pregnancy should not be
offered antihypertensive drug treatment when adequate resources for good
quality antenatal care follow-up may be lacking (Conditional
recommendation/Moderate level of evidence).11:118:120-122

Rationale:

Queensland Clinical Guideline, 2021 on Hypertension and pregnancy states that
for “Mild to moderate hypertension, Antihypertensive therapy halves the risk of
developing severe hypertension but has no clear effect on other outcomes (e.g.
pre-eclampsia, perinatal mortality). Concerns exist about the potential for
decreased placental perfusion from aggressive BP lowering that might jeopardize
fetal wellbeing. Recommend drug therapy if blood pressure greater than 160/110

mmHg”L,

Also, the WHO recommendations on drug treatment for non-severe hypertension
in pregnancy, 2020 states that for non-severe hypertension in pregnancy, use of
an antihypertensive drug compared to placebo or no antihypertensive treatment
probably reduces the development of severe hypertension, though there may be
little or no difference in the risk of developing proteinuria or pre-eclampsia. There
may be a slight increase in side-effects with the use of an antihypertensive drug?.

The EHC Guideline Development Group considered that while the use of an

antihypertensive drug for the treatment of non-severe hypertension in pregnancy
may confer health benefits, pregnant women who are prescribed these drugs
require regular outpatient monitoring and review by an antenatal care
provider.1'8120 Arguments against treatment include that there is little risk to the
mother in having relatively mild hypertension for a short time (usually only a few
days or at the most weeks),'?! that fetal perfusion is dependent upon adequate
maternal blood pressure!! and that lowering blood pressure suppresses an
important sign of the severity or progression of pre-eclampsia.!'® Access to

antenatal care services for monitoring of blood pressure and complications (such
42



as proteinuria, organ dysfunction), or side-effects due to treatment, is considered
integral to initiating antihypertensive treatment, 118120122

In the absence of compelling evidence, and in low-resource settings where strict
monitoring (clinical, biochemical and sonographic in addition to patient
compliance) is lacking, the treatment of mild-to-moderate hypertension in the
range 140-160/90-100 mm Hg is Conditionally not recommended.

5.1.2. Inpatient Care: #115119

& Women with preeclampsia should have additional tests to detect
multisystem involvement, and should have fetal surveillance to assure
fetal wellbeing (Strong recommendation/Moderate level of evidence).
9,118,119

® A clear referral plan for patients with severe preeclampsia must be
developed and implemented in every health care unit (GPS).

5.1.2.1 Inpatient Evaluation of women with Preeclampsia - Key Practice Points:

5.1.2.1.A. Inpatient systematic evaluation:®911:12118,115,120

1. Detailed examination, which is coupled with daily scrutiny for clinical
findings such as headache, visual disturbances, epigastric pain, and rapid
weight gain

2. Consider daily ward urinalysis if proteinuria not previously confirmed,
consistently elevated blood pressure or other clinical concerns.

When quantitative methods are not available or rapid decisions are
required, a urine protein dipstick reading can be substituted.

3. Blood pressure readings with an appropriate-size cuff every 4 hours,
except between 12 am and 0600 am unless previous readings are elevated

4. Serial measurements of serum creatinine and hepatic transaminase levels
and platelet count. The frequency of testing is determined by hypertension

severity.

a. Evaluation of fetal size and well-being and amnionic fluid volume, by

either physical examination or sonography.
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5.1.2.1.B. Evaluation using validated risk prediction models:®

- These models are Developed and internally validated in prospective, multi-centre
study across Canada, New Zealand, Australia and UK using data from a cohort of
2023 women with pre-eclampsia admitted to tertiary perinatal units.

- fullPIERS is a free online tool developed to identify the probability of adverse
outcomes in women with preeclampsia at 48 hours or 7 days from baseline.
fullPIERS has been validated in women up to 37 weeks gestation.

- PREP-S aims to predict the risk time of adverse outcomes at a number of time
periods (from 2 days to 42 days) from baseline. PREP-S can be used in women up
to 34+6 weeks gestation.

- fullPIERS and PREP-S models do not predict outcomes for babies. [2019]

- Consider using either the fullPIERS (Pre-eclampsia Integrated Estimate of Risk) or
PREP-S validated risk prediction models to help guide decisions about:

-The most appropriate place of care (such as the need for in utero transfer
to more advanced tertiary centers)

-Thresholds for intervention.

e Risk Prediction Models are available on the internet — risk is
calculated by entering patient data:
o PREP-S https://www.evidencio.com/models/show/1038
o fullPIERS: https://pre-empt.obgyn.ubc.ca/evidence/fullpiers

5.1.2.2 Inpatient Antihypertensive therapy

@ Non-severe hypertension may be treated with the first-line agents oral
methyldopa, labetalol, or nifedipine (Conditional
recommendation/Moderate level of evidence).*®

@Severe hypertension in pregnancy (i.e., sBP 2 160 mmHg or dbp 2 110
mmHg) requires urgent antihypertensive therapy, in a monitored
setting (Strong recommendation/moderate level of evidence).'*'1®
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@The target BP for antihypertensive therapy should be a dBP of 85
mmHg, regardless of sBP (Strong recommendation/High level of
evidence). 11121

Monitor BP Every 15—-30 minutes until BP is less than 160/110 mmHg, then

at least 4 times daily while the woman is an inpatient.”*3
Antihypertensive oral treatment:

e Consider methyldopa the alpha-2 adrenergic receptor agonist if
both labetalol and nifedipine are not suitable.

Dosage range 250-500 mg every 6 to 12 hours/day

e Consider labetalol the dual alpha and beta adrenergic antagonist
to treat hypertension in pregnant women.

Dosage range: 200-400 mg PO g12hr

e Consider nifedipine the calcium channel blocker for women in
whom labetalol is not suitable,

Dosage range from 10-30 mg PO every 6-8 hours/day

5.1.2.3 Continued surveillance in hospital during expectant management:

() Ensure woman is and remains without features of severe PET,%13119.120,122
o Symptoms: Daily headache/visual/abdominal pain screening
o BP checks: Every 4—-6 hours
o Dipstick proteinuria testing: Only repeat if clinically indicated, for

example, if new symptoms and signs develop or if there is uncertainty
over diagnosis
Labs: CBC, LFTs, Cr, Platelets every 48—72 hours
Fetal testing:
= Carry out a NST at diagnosis and then only if clinically indicated
(as with reduced fetal movement)
= Carry out ultrasound assessment of the fetus at diagnosis and,
if normal, repeat every 2 weeks.
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@Complete bed rest is not advised for fear of thromboembolism, however
minimal activities with 2 hours afternoon nap and 8 hours night sleep is
recommended (GPS).

@Use of corticosteroid (either betamethasone or dexamethasone) is
recommended in women with preeclampsia who are at risk of birth at <
34 weeks’ gestation (Conditional recommendation/ High level of

ev"dence 13,118,132-134

@There are insufficient data to recommend routine use of corticosteroid in
women with preeclampsia who are at risk of birth between 34 and 36
weeks’ gestation. Delivery should not be delayed for the administration of
steroids in the late preterm period (Conditional
recommendation/Moderate level of evidence)'3132136-139

@The use of magnesium sulphate for fetal neuroprotection in women with
preeclampsia at risk of preterm birth at < 30 weeks’ gestation is strongly
recommended (Strong recommendation/High level of evidence)'31?2:139-141

@As part of expectant management, in-utero transfer to a tertiary-level
centre with neonatal intensive care capacity should be considered (GPS).

Other FAQs: “But what about...””

e ..BP measurements that vacillate between severe and nearly severe?
=  Women with acute-onset severe hypertension can have strokes. For
example, serial measurements of: 162/105, 158/104, 165/100; 159/109
mm Hg shows persistence, and risk, and we recommend antihypertensive
treatment.
e .. A severe-range BP followed in 15 minutes by less concerning BP (145/95 mm
Hg)?
= This scenario does not require treatment BUT does indicate the need for
frequent monitoring of BP and observation.
e ..ifin another hour after the 145/95, the BP rises again to severe-range?
= Here there may be choices: begin treatment or await another BP
measurement within 15 minutes to document persistent severe-range
(while preparing the medication). This judgment depends, among other
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factors, on how low the blood pressures were between the two severe
range measurements.

e ... if the nurse does not take a confirmatory BP for 30-40 minutes and it is still
severe-range? (“It was not within 15 minutes...”).

= The severe-range pressure is persistent so treatment should commence
immediately.

5.2. Inpatient Expectant care versus Delivery

5.2.1.

g A‘A;

Inpatient Expectant care:

Women with gestational hypertension or preeclampsia without severe
features, expectant management up to 37 0/7 weeks of gestation is
recommended (Moderate level of evidence, Conditional
recommendation).%13119

In low-resource setting where maternal and neonatal care and adequate
resources for close monitoring by healthcare personnel are lacking or not
available, the GDG recommends against expectant management for

preeclampsia with severe hypertension or other severe features

(Moderate level of evidence, Conditional recommendation).8911:12:120
Capabilities for the evaluation of fetal wellbeing and detection of fetal
compromise should be available in healthcare facilities providing care for
pregnant women with hypertensive disorders (Moderate level of evidence,
Conditional recommendation).%911:12:120

Remarks:

The recommendation to continue expectant management till 37 0/7 weeks

requires the ability of close surveillance for continued exclusion of features of

severe preeclampsia and/or any concerns regarding maternal or fetal well-

being.

g A‘A;

8,9,11,12,120

Transfer of women with hypertension of pregnancy should be considered
in situations where the health care provider believes that the health care
facility is unequipped to manage the complications of hypertension of
pregnancy (GPS).
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Rationale:

Expectant management is intended to provide neonatal benefit at the expense of
maternal risk.

The GDG is aware that expectant management of preeclampsia with severe
features has become a standard treatment and is well accepted in developed
countries, yet, it has never been proven safe or reproducible in the third world or
in a low-resource setting®?3.

Most studies with favorable outcomes of the expectant approach were conducted
in tertiary centers with available facilities and care providers in Western countries.
However, studies on expectant management in low-to-middle resource countries
are very limited!?3-125,

According to the American College of Obstetricians and Gynecologists (ACOG)
guidelines, expectant management of preeclampsia with severe features prior to
34 weeks of pregnancy must be based on strict selection criteria and should be
performed in a setting with available resources for maternal and neonatal care. It
must be emphasized that in the standard guidelines, mothers undergoing
expectant treatment must be taken care of by MFM specialists.!312® Nevertheless,
expectant management is practiced in many countries with various availabilities of
medical resources, and its outcomes have never been thoroughly evaluated?’.

Expectant management, which mainly focuses on delaying labor induction as
much as possible, may cause maternal complications and require close monitoring
from healthcare personnel. In many developing countries or geographical areas
with low resources, expectant management of preeclampsia with severe features
is very challenging®?’.

Therefore, the GDG Conditionally recommends against expectant management for
preeclampsia with severe hypertension or other severe features in low-resource
setting where maternal and neonatal care and adequate resources for close
monitoring by healthcare personnel may be lacking or not available.

Key Practice Points
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Expectant Management with continued surveillance for women who fulfill all

the following criteria:

1. No features of severe PET AND
2. GA < 37 weeks, AND

3. Controlled hypertension, (if > 160/110 mmHg then all other features of
severe PET must be absent and can be monitored to allow expectant

management with continued surveillance), AND
4. Absent fetal compromise, AND
5. Patient is not in spontaneous active labor, AND

6. Maternal and fetal condition can be monitored.

Continued observation is appropriate for a woman with a preterm fetus if she has

gestational hypertension or preeclampsia without severe features!?®. There are no

randomized controlled trials in this population, but retrospective data suggest that

without severe features, the balance should be in favor of continued monitoring

until delivery at 37 0/7 weeks of gestation in the absence of abnormal antepartum

testing, preterm labor, preterm prelabor rupture of membranes (also referred to

as premature rupture of membranes) or vaginal bleeding, for neonatal benefi

t129_

5.2.2 Birth and Delivery:

5.2.2.1 Timing of birth for women with preeclampsia

Initiate birth at 2 37 weeks gestation, in women with preeclampsia
(Conditional recommendation/High level of evidence).>13:118:119,122,139,142-144
At < 37 weeks gestation, the decision on expectant management with
continued surveillance is appropriate for women with non-severe

preeclampsia (Conditional recommendation/High level of
9,13,118,119,122,143,144.145.146

evidence).
Initiation of delivery at 34+0 till 36+6 weeks gestation for women with

preeclampsia in presence of any feature of severity as maternal benefit

outweighs fetal risks (Conditional recommendation/Moderate level of
evidence) 9,13,115,137,139,143.147
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Delivery should not be delayed for the administration of steroids in the
late preterm period. (Conditional recommendation/Moderate level of
evidence )_9,13,137,147

From fetal viability until <34+0 weeks gestation, Expectant management
should be considered, but only in hospitals where very preterm infants
and sick mothers can be cared for. Initiation of birth is considered in the
absence of available resources for maternal and neonatal care.
(Conditional recommendation/Moderate level of evidence

Key Practice Points Summary Timing of birth:

1. Mature fetus (37 weeks)

2. Planned early birth < 37 weeks if features of severe pre-eclampsia are

present.
3. Patient in spontaneous active labor
4. Fetal compromise, fatal anomaly or death

5. Maternal and fetal condition cannot be monitored. This is an indication
for birth. Preeclampsia must be efficiently monitored.

5.2.2.2. Maternal stabilization and labor management in women with pre-

eclampsia and eclampsia:

2.2.2.1. Prevention and treatment of convulsions
2.2.2.2. Control of Severe Hypertension

2.2.2.3. Control of other complications: HELLP syndrome
2.2.2.4. Mode of Birth

2.2.2.5 Urgency ot Birth

5.2.2.2.1. Prevention and treatment of convulsions

5.2.2.2.1.A. Prevention of convulsions in severe PET:

e The prevention of eclampsia is empirically based on the timely delivery

once preeclampsia has been diagnosed (GPS).
@ Prophylactic magnesium sulphate with an intravenous loading dose of

)9,13,118,119,122,139,147

4g followed by maintenance at 1g/hr for 24 hours in total or time of last
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seizure is strongly recommended in women at risk of eclampsia or
recurrent eclampsia (Conditional recommendation/High level of
evidence).8-14,118,119,139

© There is inadequate evidence to support an alternative magnesium
regimen or the use of anticonvulsants for the prevention of eclampsia
(Conditional recommendation/Low level of evidence).}311%:148

@ Itis recommended that magnesium sulfate should be used for the
prevention and treatment of seizures in women with severe
hypertension or severe preeclampsia, or eclampsia and birth is planned
within 24 hours (Conditional recommendation/High level of evidence)
8,9,11,12,120,148

@ The prophylactic use of magnesium sulfate for the prevention of seizures
in women with gestational hypertension or preeclampsia without severe

features is Conditionally recommended (GPS).

Key Practice Points

Please Check the concentration of the available preparation. In Egypt two
preparations are available:

e A 10% solution of 25ml Ampoules (Otsuka, 10" of Ramadan-Egypt). Each
ampoule (25 ml of a 10% solution) contains 2.5 grams Magnesium
sulfate.

e A 10% solution in 5 ml Ampoules (Memphis, Cairo-Egypt). Each ampoule
(5 ml of 10% solution) contains 0.5-gram Magnesium sulfate

Resources required
= A dedicated, trained, healthcare provider, for the duration of therapy.

= Birth-suite or high dependency unit with resuscitation and ventilator support.

= Dedicated LV. line for Magnesium Sulfate.
= Calcium Gluconate 1 gram Ampoule available in case of respiratory
depression/overdose.

Contraindications and Precautions

= Maternal cardiac conduction disorders as heart block.
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= Hypermagnesemia.
= Myasthenia gravis.
» Reduced renal function monitor plasma magnesium level/urine output.

Side effects
Related to hypermagnesemia

= Common (greater than 1%): nausea and vomiting, flushing
» Infrequent (0.1-1%): headache, dizziness

Administration

Intra-Venous administration of Magnesium sulfate:

e Loading dose

4-6 grams, L.V. infusion, over 20-30 minutes, preferably via controlled
syringe pump.

= 2 ampoules of the 25 ml 10% preparation (5 grams), or

= 10 ampoules of the 5 ml 10% preparation (5 grams).

= Added to 50 ml of normal saline.

= By syringe pump over 20-30 minutes, or

= 50 -75 drops per minute in case using an infusion set (converting each 1
ml into 15 drops), or

= 5 ml each minute by slow IV injection.

e Maintenance dose
« 1-2g /hour, for 24 hours after last seizure or birth (whichever is
latest), then review for continuation/cessation.
e Practical considerations:
= Remember that the maximum fluid intake is restricted to 1500 ml
over 24 hours.
= The following calculations are based upon a dose of approximately
1 gram of MgSOa per hour.
= Ifyou don’t have an infusion pump, please use a dropper who
converts each ml into 15 drops.
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= Prepare 3 bottles of 500 ml saline + 10 grams of MgSOa:

* |n case you are using the 10%, 25ml ampoule preparation:
withdraw 100 ml from each of the bottles and add 4
ampoules to each of the bottles

= |n case you are using the 10%, 5 ml ampoule preparation:
withdraw 100 ml from each of the bottles and add 20
ampoules to each of the bottles

= Each of the 3 bottles will be given over 8 hours with the rate
of 15 drops/minute.

=  Continue the infusion for 24 hours after delivery or the last
fit whatever is later.

Intra Muscular administration of Magnesium sulfate:

In case of difficulties with establishing venous access, magnesium sulfate can be

administered by intramuscular (IM) injection,

= 10 ginitially as a loading dose (5 g IM in each buttock), followed by 5 g into

one buttock every 4 hours.
= Continue for 24 hours after delivery or the last fit whatever is later.
* The medication can be mixed with 1 mL of xylocaine 2% solution because

the intramuscular administration is painful.
= The rate of adverse effects is also higher with the IM administration.

Baseline observations

BP, pulse, respiratory rate, level of consciousness.
Oxygen saturation (Sp02).
Patellar reflex (or Biceps reflex if epidural analgesia is being

administered).

If antepartum, abdominal palpation, FHR/CTG.

Monitoring during loading dose

BP, pulse, respiratory rate, Sp0O2 every 5 minutes, for a minimum 20

minutes,
If in labor; monitor contractions for 10 minutes every 30 minutes.
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Continuous CTG if greater than 24 weeks gestation.

Auscultation of FHR every 30 minutes if less than 24 weeks gestation.
Observe for side effects.

Check deep tendon reflexes after completion of loading dose. Notify
if absent and do not commence maintenance dose.

Monitoring during maintenance infusion

Serum Magnesium level monitoring is not required if renal functions are
normal.

Consider serum Magnesium monitoring in patients with mild renal
failure (serum creatinine 1.0-1.5 mg/dL) or oliguria (less than 30 mL
urine output per hour for more than 4 hours), restrict maintenance dose
to only 1 gm/hour.

If Creatinine levels are more than 1.5 mg/dl, reduce maintenance dose
to 0.5 g/hour

Serum Magnesium Concentration

= Therapeutic range: 5-9 mg/dL, (2-3.5 mmol/L or 4-7 mEq/L)
= Loss of patellar reflexes: above 9 mg/dL (>3.5mmol/L or >7 mEq/L)

= Respiratory paralysis: above 12 mg/dL (>5 mmol/L or >10 mEqg/L)
= Cardiac arrest: above 30 mg/dL. (>12.5 mmol/L or > 25 mEq/L)

Discontinuation and urgent clinical evaluation

If Respiratory rate is less than 12 breaths/minute.
dBP decreases more than 15 mmHg below baseline.
Absent deep tendon reflexes.
Urine output less than 80 mL/4 hours.
Magnesium serum levels greater than therapeutic level. The following
measures should be considered:
= Discontinuation of maintenance dose.
= Endotracheal intubation.
= Correction with calcium gluconate 10% solution, 10 mL L.V. over
3 minutes, along with furosemide intravenously to accelerate

the rate of urinary excretion.
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= |f serum level decreases to less than 8.4 mg/dL. (7 mEqg/L) the
infusion can be restarted at a slower rate than previously used.

Ceasing Therapy

= Magnesium sulfate should not be discontinued until 24 hours after

delivery or the occurrence of the last fit whichever comes last.

= Magnesium Sulfate may be continued up to 48 hours if clinical

assessment indicted persistent symptoms of severity (persistent

headache, epigastric pain).

5.2.2.2.1.B. Management of convulsions in Eclampsia

Defined as the occurrence of one or more seizures superimposed on

preeclampsia.

* |mmediate measures include!3:

Treatment

Calling for help,

Prevention of maternal injury,

Placement in lateral decubitus position,
Prevention of aspiration,

Administration of oxygen,

Monitoring vital signs, including oxygen saturation.

® Women with eclampsia should receive magnesium sulphate to prevent

recurrent seizures (Conditional recommendation/High level of evidence).®
14,118,119,139,148

» Magnesium sulfate regimens are considered in a separate section. Please
refer to the section on Magnesium Sulfate.

= |f convulsions recur, a further 2—4 grams of magnesium sulfate should be

administered V. over 5 minutes®.

= |f birth has not occurred, plan as soon as feasible and when the woman’s

condition is stable!?.

= Close clinical surveillance is required in an appropriately staffed area!.
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= |nthe rare cases of an extremely agitated patient, IV clonazepam mg,
diazepam 10 mg, or midazolam may be used for sedation to facilitate the
placement of the IV lines and Foley catheter, and the collection of blood
specimens. These drugs should be used cautiously and only if absolutely
necessary because they inhibit laryngeal reflexes increasing the risk of
aspiration and also may depress the central respiratory centers leading to
apnea®s.
* |n cases refractory to magnesium sulfate (still seizing at 20 minutes after
the bolus or more than two recurrences)!3:
= Health care provider can use sodium amobarbital (250 mg IV in 3
minutes), Thiopental, or phenytoin (1,250 mg IV at a rate of 50
mg/minute)™.
= Endotracheal intubation and assisted ventilation are appropriate
in these circumstances®3.
= Head imaging should also be considered because most of cases
refractory to magnesium sulfate therapy may prove to have
abnormal findings on brain imaging®.
= Women with eclampsia should be delivered in a timely fashion. However,
eclampsia by itself is not an indication for cesarean delivery. Once the
patient is stabilized, the method of delivery should depend, in part, on
factors such as gestational age, fetal presentation, and the findings of the
cervical examination®3.

5.2.2.2.2. Control of acute severe hypertension:

® Severe hypertension in pregnancy (i.e., sBP = 160 mmHg or dBP = 110
mmHg) requires urgent antihypertensive therapy, in a monitored setting
(Conditional recommendation/moderate level of evidence).*>118

@ Severe hypertension should be treated with the first-line agents oral
nifedipine, oral labetalol, intravenous (IV) labetalol, or IV hydralazine
(Strong recommendation/Moderate level of evidence).> 1312

@ The target BP for antihypertensive therapy should be a dBP of 85 mmHg,
regardless of sBP (Conditional recommendation/Low level of

evidence). 116119



@ Non-severe hypertension should be treated with the first-line agents oral
methyldopa, labetalol, or nifedipine (Conditional
recommendation/Moderate level of evidence).®**’

Key Practice Points

Choice of Antihypertensive

= The antihypertensive agent of choice for acute control has not been
established.

= |nitial therapy can be with one of a variety of antihypertensive agents.

= Persistent or refractory severe hypertension may respond to repeated
doses.

= Concurrent administration of long-acting oral agents achieves more
sustained BP lowering effect

Treat women with severe hypertension who are in critical care during pregnancy
or after birth immediately with one of the following:

= Labetalol:
= 10-20 mg IV, then 20-80 mg every 10-30 minutes to a maximum
cumulative dosage of 300 mg\day, Or
= Constant infusion 1-2 mg/min. LV. (fewer adverse effects).
= Onset of action: 1-2 minutes.

Caution: Avoid labetalol in women with asthma, preexisting
myocardial disease, decompensated cardiac function, and heart
block and bradycardia.

» Nifedipine (immediate release):
= Nifedipine: 10-20 mg orally, repeat in 20 minutes if needed; then 10-
20 mg every 2-6 hours; maximum daily dose is 180 mg.
= Onset of action: 5-10 minutes.

Caution: May lead to reflex tachycardia and headaches.

= Intravenous Hydralazine.
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= 5mglV.or .M., then 5-10 mg L.V. every20-40 minutes to a maximum
cumulative dosage of 20 mg/day; or
= Constant infusion of 0.5-10 mg/hour.
= Onset of action: 10-20 minutes.

Caution: Higher or frequent doses are associated with maternal
hypotension, headaches, and abnormal fetal heart rate tracings.

= Diazoxide
= 15-45 mg as L.V. rapid bolus and repeat after 5 minutes
= Maximum 150 mg/dose.
= Onset: 3-5 minutes.
= Caution: Monitor Blood Glucose Levels.
= Sodium Nitroprusside and Glyceryl Trinitrate (Tridil)
= Only recommended when other methods have failed and delivery is
imminent.

The following drugs are NOT recommended for treatment of hypertension in

pregnancy:
» Magnesium Sulfate (although may be indicated for prevention of
eclampsia)*l.

= High dose Diazoxide!!.

= Nimodipine!®.

= Chlorpromazinell.

» ACE inhibitors®'?,

= Sodium Nitroprusside or Glyceryl Trinitrate are only recommended when

other treatments have failed, and birth is imminent*.

5.2.2.2.3. Control of other complications: HELLP syndrome:

® For women with severe preeclampsia with features of HELLP expectant
management is harmful. Plan birth as soon as feasible (Moderate level
of evidence, strong recommendation).??13117

@ Platelet transfusion should be considered if a woman’s platelet count is
<20 _ 109/L before vaginal delivery or <50 _ 109/L before cesarean

delivery, or at any time if there is excessive active bleeding, known
58



platelet dysfunction, rapidly falling platelet count, or coagulopathy
(Conditional recommendation/moderate level of evidence).311%149-151

@ Vaginal delivery is the preferred modality, unless urgent delivery is
necessary for maternal stabilization or for fetal indications. The
delivery options should be discussed by a multidisciplinary team and
consider the safest mode of delivery to the mother, how fast she is
expected to deliver, what are the resources of blood products and
other supportive mechanisms available, and can she sustain a surgery
(Conditional recommendation/moderate level of evidence).®1315%153,154

@ In rapidly progressing preeclampsia with severe features or HELLP
syndrome, vaginal delivery may be attempted if cervical conditions are
favorable and delivery is anticipated within a short timeframe (e.g., <2
hours). If labor progress is slow (>6 hours) or maternal/fetal status
worsens, immediate cesarean delivery is indicated (Conditional
recommendation/moderate level of evidence).51315%1>>

@ In small to medium size health care facilities, it is important to
estimate whether their blood bank can support a massive blood trans
fusion and, if necessary, contact regional or larger hospitals for
assistance or for transferring the patient (GPS).

Key Practice Points:

HELLP syndrome often is characterized by progressive and sometimes
sudden deterioration in maternal and fetal condition with increased rates of
maternal morbidity and mortality®'3, women with HELLP syndrome should
be delivered regardless of their gestational age®3.

The presence of HELLP syndrome is associated with significant maternal
mortality and morbidity including acute renal and liver failure, disseminated
intravascular coagulopathy and pulmonary oedema. Approximately 70% of
pregnancies complicated by HELLP syndrome require preterm birth with
15% occurring at extremely preterm gestational age (before 27 completed
weeks’ gestation)®.

Evidence is insufficient to support the use of corticosteroids for attenuation

of the disease process in HELLP syndrome®°1%,
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Very close monitoring is required in HELLP syndrome until delivery and in
the postpartum period, with laboratory testing at least at 12-hour
intervals®3.

During the aggravation slope in the disease evolution, platelet count usually
decreases at an average rate of approximately 40% per day, whereas the
liver enzymes values tend to increase’. The lowest observed platelet count
occurs at a mean of 23 hours after delivery. The disease may achieve peak
intensity during the first 2 days after delivery, including a downward trend
in hematocrit®3.

If the platelet count continues to drop and liver enzymes to increase after 4
days postpartum, the validity of the initial diagnosis of HELLP syndrome
should be reassessed*?.

With supportive care alone, 90% of patients with HELLP syndrome will have
platelet count more than 100,000 3 109/L and reversed trend (decrease) in
liver enzymes values within 7 days after delivery®3.

Women with HELLP syndrome are also at increased risk of pulmonary
edema, acute respiratory distress syndrome and renal failure®3.
Management of the Hypercoagulation type of coagulopathy resulting from

endothelial cell dysfunction:1>6-161

o Successful management of DIC is grounded on identification and
treatment of the underlying cause concurrent with product
replacement and circulatory support. Importantly, delivery and
pregnancy termination often save the pregnant patient's life.

o Adequate perfusion restores hepatic and endothelial synthesis of
procoagulants and permits prompt removal of activated coagulation
factors, fibrin, and fibrin degradation products.

o Targeted blood component replacement with FFP, fibrinogen and
platelets should be initiated as the cause of DIC is removed,
otherwise the replacement given will be used to worsen DIC and
generate more FDPs.

o Targeted blood component replacement FFP, Platelets, Fibrinogen:
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= Restore Platelet count greater than 75000/ul by Platelet
Concentrate, where 1 unit/10kg raise platelets count ~20-
50x1000 /ul

= Restore Prothrombin time (PT) and Activated partial
thromboplastin time (APTT) to less than 1.5 times normal by
Fresh Frozen Plasma FFP, where 10ml/kg raise clotting factors
by ~25%

= Restore Fibrinogen greater than 200 mg% by Cryoprecipitate,
where 1 unit/10kg raise fibrinogen ~100mg%

5.2.2.2.4. Mode of Birth

® For women with any HDP, vaginal delivery should be considered unless a

cesarean delivery is required for obstetrical indications (Strong
recommendation/moderate level of evidence).***3

® Vaginal delivery may require early cervical ripening and induction

(Conditional recommendation/moderate level of evidence)*'>?

@ If urgent or emergent delivery is required for maternal and/or fetal

indications, an emergency cesarean delivery may be indicated (Strong
recommendation/High level of evidence).***>

Remarks:

The only possible cure for pre-eclampsia is the birth of the baby.
Theoretically, the benefits of faster interruption of pregnancy through a
cesarean section would be greater. Longer inductions may be expected
when severe pre-eclampsia occurs before 34 weeks and cervical conditions
are not favourable. In the meantime, maternal complications may arise or
worsen. There is also a concern for fetal well-being, because of the
potential risk of fetal distress and fetal death due to placental
dysfunction®2.

The mode of delivery in women with gestational hypertension or
preeclampsia (with or without severe features) should be determined by
routine obstetric considerations. Vaginal delivery often can be
accomplished, but with labor induction in preeclampsia with severe
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features this is less likely with decreasing gestational age at diagnosis. For
gestational hypertension or preeclampsia without severe features, vaginal
delivery is preferred!®*%>, The decision to perform cesarean delivery should
be individualized, based on anticipated probability of vaginal delivery and
on the nature and progression of preeclampsia disease state®3.

5.2.2.2.5. Urgency of birth:

@Health facilities in Egypt should provide local protocols of management
for their health care providers in accordance with WHO
recommendations, that address the following (Strong
recommendation/Moderate level of evidence):1%®

1. Consider what adaptations are necessary for the local context, and any
modifications should be made in an explicit and transparent manner and
based on clear justification.

2. Develop clear and practical clinical protocols that reflect the
recommendations applicable to the local facility resources.

3. Ensure that policies include clear job descriptions, and physician privileges

4. All health care providers, in the most peripheral settings, who care for
pregnant women or women in labor must be competent to

a. Detect and manage pre-eclampsia and eclampsia,

b. Initiate emergency supportive care as early as possible when
complications are detected.

c. Be able to refer women who need a higher level of care or skill
without delay and essential local protocols should be put forward to
allow such referral.

@GDG recommends to nationally adopt a color-triage system for acute
obstetric emergencies (Modified Early obstetric warning score -MEOWS).
(GPS)

Rationale:
Early Warning score is validated as a useful tool to:

1. Facilitate early recognition of critically ill women (early recognition and

initiation of care is key to improve patient outcome)
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2. Standardize escalation of care,
3. Provide standard evidence-based decision-making tool across health
facilities in Egypt.

6. TREATMENT OF CHRONIC HYPERTENSION

6.1. Expectant Management in women with chronic hypertension

@Offer expectant management for women with Chronic hypertension who
are <37 weeks and, whose blood pressure is lower than 160/110 mmHg
with or without antihypertensive treatment, unless there are other
medical indications (Moderate level of evidence/Strong
recommendation).%°13:116,167

@ Offer antihypertensive treatment to pregnant women who have chronic
hypertension and who are not already on treatment if they have sustained
systolic blood pressure of 140 mmHg or higher or sustained diastolic blood
pressure of 90 mmHg or higher (Strong recommendation/Moderate level of
evidence). 6,9,13,116,167

@The target BP for antihypertensive therapy should be a dBP of 85 mmHg,

regardless of sBP (Strong recommendation/High level of evidence).
6,9,13,116,167

@Consider labetalol to treat chronic hypertension in pregnant women.
Consider nifedipine for women in whom labetalol is not suitable or
methyldopa if both labetalol and nifedipine are not suitable. Base the
choice on any pre-existing treatment, side-effect profiles, risks (including
fetal effects) and the woman's preference (Conditional
recommendation/Moderate level of evidence). 8°13:116.167

@Continue with existing antihypertensive treatment if safe in pregnancy, or
switch to an alternative treatment, unless sustained systolic blood
pressure is less than 110 mmHg or sustained diastolic blood pressure is less
than 70 mmHg or the woman has symptomatic hypotension (Conditional

recommendation/Moderate level of evidence).>'%®
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@Offer pregnant women with chronic hypertension aspirin 150 mg once

daily from 12 weeks (High quality of evidence/Strong recommendation).*3%°

@Give the same advice on rest, exercise and work to women with chronic
hypertension or at risk of hypertensive disorders during pregnancy as
healthy pregnant women (Conditional recommendation/Moderate level of

evidence).8'70171

@If women with chronic hypertension are suspected of developing pre-
eclampsia:

o Offer PLGF testing between 20-36+6 weeks to rule out pre-
eclampsia in women with chronic hypertension if clinical suspicion
arises (Conditional recommendation/Moderate level of evidence).%'"?

o In chronic hypertension with suspected pre-eclampsia, monitor
proteinuria 1-2x weekly alongside BP checks (Strong
recommendation/Moderate level of evidence). 51351154

o A complete blood count and levels of serum transaminases, lactate
dehydrogenase, and uric acid should be checked on diagnosis then

weekly (Conditional recommendation/Moderate level of
evidence)®%13

6.2. Termination of pregnancy in women with chronic hypertension:

Timing of birth

@Do not offer planned early birth (before 37 weeks) to women with chronic
hypertension whose blood pressure is lower than 160/110 mmHg, with or
without antihypertensive treatment, unless there are other medical
indications (Strong recommendation/Moderate level of evidence)®1*14>168:173

@Offer planned birth to women with chronic hypertension whose blood
pressure is lower than 160/110 mmHg with or without antihypertensive
treatment after 37 weeks (Strong recommendation/Moderate level of
ev"dence) 9,12,145,168,173
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@Determination of timing should be agreed between the woman and the
obstetrician. Initiation of delivery can be offered at 38+0 to 39+6 weeks
(Conditional recommendation/Low quality of evidence). °1%158173

Remarks: Women with chronic hypertension, may benefit from birth at 38+0 to
39+6 weeks for neonatal benefits, but in terms of reduced incidence of severe
hypertension, stillbirth, and cesarean delivery the evidence is observational in

nature .9,12,145,168,173

@Offer planned early birth before 37 weeks to women with chronic
hypertension or gestational hypertension if inability to control maternal
blood pressure despite using 3 or more classes of antihypertensives in
appropriate doses or if any of the known features of severe superimposed

preeclampsia develop (Strong recommendation/High level of
evidence)lz,llG, 142,168,174-176

Remarks: If planned early birth (before 37 weeks) is indicated, offer a course of
antenatal corticosteroids and magnesium sulfate if indicated.

7. CARE FOR WOMEN WITH HYPERTENSION DURING LABOR AND
POSTPARTUM

7.1 Intrapartum Care for Women with HDP: 8111213177

@During labour, measure blood pressure hourly. In women with severe
hypertension measure blood pressure every 15 to 30 minutes until blood
pressure is less than 160/110 mmHg (Conditional recommendation/Moderate

level of evidence)®®:11:12.178

@Continue use of antenatal antihypertensive treatment during labour
(Conditional recommendation/Moderate level of evidence)®**'3

@Do not preload women who have severe pre-eclampsia with intravenous
fluids before establishing low-dose epidural analgesia or combined spinal
epidural analgesia (Conditional recommendation/Moderate level of
evidence)”®
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@Do not routinely limit the duration of the second stage of labour in women
with controlled hypertension (Conditional recommendation/Moderate level of

evidence)**180

@Consider operative or assisted birth in the second stage of labour for women
with severe hypertension whose hypertension has not responded to initial
treatment (Conditional recommendation/Low level of evidence).’

@As women with preeclampsia are at increased risk of postpartum
hemorrhage, the third stage of labour should be actively managed
(Conditional recommendation/moderate level of evidence).17?-180

@Ergometrine should not be administered to women with any hypertensive
disorder of pregnancy, particularly preeclampsia or gestational hypertension;
alternative oxytocic drugs should be considered (Strong

recommendation/moderate level of evidence).?1%15

Key Practice Points Summary

BP Monitoring: Hourly (or 15-30 min if severe)
Antihypertensives: Continue during labour

Fluids: No preloading before epidural

Second Stage: No routine time limit unless severe refractory HTN
Third Stage: Active management with oxytocin

o U R WNERE

Ergometrine: Avoid in all hypertensive disorders

Key Practice Points

o Monitoring

=  Monitor BP % hourly as a minimum.

=  Continuous CTG is recommended.

= |V. access is required.

» An epidural (in the absence of contraindications) is a useful adjunct
therapy for BP control (Different options to be discussed with
anesthetist).

®  Fluid Management:
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e Administration of large volumes of intravenous fluids before or
after birth may contribute to a risk of pulmonary oedema or
worsen peripheral oedema 123
e Consider additional fluid administration only prior to
intravenous hydralazine, regional anaesthesia, immediate
delivery, or in oliguric patients where a volume deficit is
suspected?!®
e Maintain strict hourly fluid balance monitoring*?
e Anindwelling urinary catheter for hourly measurements may
be required?
e Diuretics are usually not recommended??® unless there is fluid
overload or pulmonary oedema**!
o Drug Therapy
= Continue antihypertensive drug therapy throughout labor and birth.
o Second Stage
= Assisted operative delivery is required if:
= BPis poorly controlled
® Progress is inadequate
» There are premonitory signs of eclampsia
o Third Stage
= Active management of third stage is recommended to decrease risk
of postpartum hemorrhage.
= DO NOT GIVE Ergometrine or Syntometrine as it may produce an
acute rise in BP.

7.2 Postpartum Care for Women with HDp:391112.13

@There remains inadequate data to suggest the superiority of a single agent
or group of agents in selecting antihypertensives for the management of
hypertension in the postpartum period. The choice of antihypertensive
(beta-blockers, methyldopa, hydralazine, nifedipine, enalapril, clonidine)
should be made through a shared decision-making process, particularly in
breastfeeding/lactating women (Conditional recommendation/ Very low
quality of evidence).'**3
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@Women should be informed of the long-term risks associated with
preeclampsia, gestational hypertension and chronic hypertension and the
importance of postpartum follow up prior to discharge from hospital

(Conditional recommendation/ Very low quality of evidence).**>'82

@Anﬁhypertensive therapy administered antepartum should be continued
after birth. Also, consideration should be given to administering
antihypertensive therapy for any hypertension diagnosed before six days

postpartum (Low quality of evidence/Conditional recommendation).'%

@The target dBP for postpartum antihypertensive treatment should be 85
mmHg, as antenatally (Low quality of evidence/Conditional
recommendation).1®

@ Non-steroidal anti-inflammatory drugs (NSAIDs) for postpartum analgesia
may be used in women with pre-eclampsia if other analgesics are
ineffective, and there is no acute kidney injury (AKI) or other risk factors

for it (Low quality of evidence/Conditional recommendation).**’

@ Breastfeeding is recommended (Moderate of evidence/Strong
recommendation). '8

@Counselling should be provided about the risks of gestational hypertension
(at least 4%) or pre-eclampsia (at least 15%) in future pregnancy
(Conditional recommendation/ Very low quality of evidence)'®

@At 3 months postpartum, all women should be reviewed to ensure that BP,
urinalysis, and any laboratory abnormalities have normalised. If
proteinuria or hypertension persist, then appropriate referral for further
investigations should be initiated (Conditional recommendation/ Very low

quality of evidence)®

@At 6 months postpartum, where possible, all women should be reviewed
again, at which point we suggest that BP > 120/80 mmHg lead to
discussion of lifestyle change (Moderate of evidence/Conditional
recommendation).*®’

@Following hypertensive pregnancy, particularly pre-eclampsia, counselling
should be provided about the heightened health risks for the mother
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(particularly cardiovascular) and the offspring (Moderate of
evidence/Strong recommendation).'%8
Key Practice Points

= Hypertension, proteinuria, eclampsia and other adverse
conditions of preeclampsia may develop for the first time during
the postpartum period.
o De novo postpartum hypertension is most common on days
3-6
o Peak postpartum BP occurs on days 3—6
o 44% of eclampsia occurs in the postpartum period, usually
in the first 48 hours after birth
= After birth, clinical and laboratory derangements of preeclampsia
recover, often taking several days
o Liver enzyme elevations and thrombocytopenia will often
worsen in the first few days after birth before they improve
= Target Blood Pressure is 130/85
= Continue close monitoring (4 hourly or more frequently) including
BP, pulse rate, respiratory rate and oxygen saturation until:
= BPisstable
= Urine output has normalized
= Blood investigations are stable or improving
® Frequency of monitoring is reduced after approval of the
multidisciplinary team.
= Ask women about severe headache and epigastric pain each time
BP is measured

Drug Therapy

= Antihypertensive therapy
= Continue use of antenatal antihypertensive drug therapy.
= (Cease or reduce when hypertensive changes are resolving.
= Avoid abrupt withdrawal to avoid rebound hypertension.

69



If persistently hypertensive (sBP greater than or equal to 140
mmHg or dBP greater than or equal to 90 mmHg), start

antihypertensive drug therapy (if not commenced prior to birth).

If severe hypertension persists; refer to the section on severe
hypertension.

If Methyldopa was initiated during pregnancy, cease postpartum
and commence alternative therapy as it is associated with
psychologic depression.

For women on beta blockers, consult with the neonatologist for
possible neonatal hypoglycemia and arrange for neonatal blood
glucose monitoring.

= Venous Thromboprophylaxis

= NSAIDs

Breast Feeding

= Actively consider VTE prophylaxis

= Non-steroidal anti-inflammatory drugs (NSAIDS) are not
generally recommended because of the risk of worsening
hypertension and renal impairment, especially in volume
depleted women.

= Antihypertensive drugs without reported adverse reactions in

breastfed infants include:

= Nifedipine

= Enalapril

= Captopril

= Metoprolol

= Atenolol (other agents may be preferred if nursing a preterm
infant)

= Labetalol (other agents may be preferred if nursing a preterm
infant)

Psychological Support
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= Offer postnatal counselling regarding the pregnancy and birth

experience including formal postnatal review to discuss the events of

the pregnancy if required.

= Discharge and follow up

= Following a pregnancy complicated by hypertensive disorders of

pregnancy, the woman has an increased risk in future pregnancies for

development of gestational hypertension and preeclampsia, as well

as an increased risk of longer term cardiovascular and medical

conditions.

Consider the risk of late seizures and the peak postpartum BP
when timing discharge.

Recommend follow-up after 6 weeks to ensure resolution of
pregnancy-related changes and ascertain the need for ongoing
care.

Provide a detailed report or form about the events of the
pregnancy and birth.

Provide advice regarding future pregnancy risk reduction (e.g.,
calcium supplementation, low dose aspirin).

Counsel for contraception.

Arrange for screening for pre-existing hypertension and
underlying renal disease to women with a history of early onset
preeclampsia, or antiphospholipid antibodies.

Arrange for assessment of cardiovascular risk markers for
women who became normotensive following a hypertensive
disorder of pregnancy (e.g., Frequent BP check, serum lipids and
blood glucose)

Lifestyle Advices and Modifications

= Advise women that they will benefit from avoiding smoking,

maintaining a healthy weight, exercising regularly and eating a
healthy diet.
= QOverweight and obese women should be helped to attain a healthy

BMI for long term health and to decrease the risks of hypertensive

disorders in future pregnancies.
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Implementation considerations

Several barriers may hinder the effective implementation and scale-up of

the recommendations in this guideline. These factors may be related to the
behaviours of patients (or families), the behavior of healthcare professionals,
the organization of care, health service delivery or financial arrangements.

Obstacles to effective implementation include:

= Ppatient engagement

= (Collaboration; person centered, team based collaboration between
clinician, dietitian, pharmacist and others involved in care delivery

= Behavior changes: information, guidance and support delivered easily
and consistently can help assess sustained behavioral changes.

Research needs

Areas for research needed in Hypertensive Disorders in Pregnancy:
® Further studies on more refined triage systems.

® Further studies on the optimum reasonable Decision-to-placental Birth

interval in cases of severe Preeclampsia/eclampsia.
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Clinical Quality Standards for Monitoring

» Hospital admission

QS.1 | Al women with non-severe preeclampsia are offered hospital
admission.
QM.1 | Numerator: number of women admitted with non-severe preeclampsia

Denominator: total number of women admitted with HDP

DIET-( [

|

QS.1 | All women with non-severe preeclampsia are offered investigations to
rule out severe features.
QM.1 | Numerator: number of women admitted with non-severe

preeclampsia and offered Baseline Preeclampsia blood tests: Full blood
count (FBC) with platelet estimates, Urea, creatinine, electrolytes and
urate, Liver function tests (LFT) [LDH, AST, ALT] and Fetal Ultrasound
scan.

Denominator: total number of women admitted with diagnosis of non-
severe preeclampsia

Treatment

|

QS.1 | All women with severe preeclampsia are offered termination of
pregnancy.
QM.1 | Numerator: number of women diagnosed with one or more severe

preeclampsia feature(s) and offered birth.

Denominator: total number of women diagnosed with one or more
severe preeclampsia feature(s) admitted.

Updating of the guidelines

This guideline will be updated whenever there is new evidence.
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