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Speaker Disclosures
Hypertensive Disorders of Pregnancy

• The presenter has no financial relationships with any commercial interests pertinent to this presentation.

• This program may contain the mention of drugs or brands presented in a case study or comparative format using 
evidence-based research. Such examples are intended for educational and informational purposes and should not 
be perceived as an endorsement of any particular supplier, brand or drug.



3 Confidential: Not for distribution

Learning Objectives
Hypertensive Disorders of Pregnancy

• Describe the four types of hypertension that can complicate pregnancy

• Discuss maternal and fetal complications that can result from hypertensive disorders of pregnancy

• Outline treatment strategies for the management of hypertensive emergencies in pregnancy

• Identify the benefits of utilizing an evidence-based care team approach to aid patients with 
hypertensive disorders
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Hypertensive Disorders of Pregnancy

Treatment of Hypertensive Emergencies:
Proper management WILL Prevent Maternal Mortality.
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Maternal Mortality, An American Tragedy
YoLanda Mention of Nesmith, NC at her baby shower in 2015

• Uneventful delivery
• Sent home with dangerously high blood pressure
• Returned to ER with severe headache and worsening blood 

pressure
• Made to wait for hours without treatment
• Suffered stroke
• Mother of three daughters died

Source: Alison Young, USA TODAY July 27 2018
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Maternal Mortality
An American Failure

• America is the most dangerous country in the developed world to give birth

• U.S. ranks 65th in the world regarding maternal death rate

• Only developed nation in the world with increasing rate of maternal mortality

• Increased from 14 to 26.4 / 100,000 Births from 1990‒2015

• Occurred during a time of unprecedented medical advancement

• Maternal death classified as “Never Event” by CHS OB Collaborative

• Greatest tragedy in modern medicine

Source: ACOG Patient Safety and Quality Improvement. Berg Cl et all Obstet Gynecology 2012
WHO, UNICEF, UNFPA, The World Bank and UNDP. Trends in Maternal Mortality 1990-2013:2014
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Maternal Morbidity is Extreme

• Shock
• Acute Kidney Injury
• Pulmonary Embolism
• Acute Respiratory Distress 

Syndrome (ARDS)
• Myocardial Infarction
• Sepsis
• Increased by 45% from 2006 -

2015
• Affects 80,000 mothers per year

Sources: Callaghan, Wm. et al. Obstet, Gynecology, 2012.
K Fingar et al Trands and Disparities in Delivery Hospitalizations Involving Severe Maternal 
Morbidity, 2006-2015



8 Confidential: Not for distribution

Maternal Fetal Medicine

• Antenatal Steroids

• Antibiotics for Premature preterm rupture of membranes

• Magnesium for Neuroprotection

• 17 Hydroxyprogesterone for Preterm Birth Prevention

• Fetal Therapy for Twin-Twin Transfusion Syndrome, Neonatal Alloimmune Thrombocytopenia, & Neural 
Tube Defect

• Head/body cooling for Hypoxic Ischemic Encephalopathy
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Clear Need for Action

Where is the “M” in 
Maternal-Fetal 

Medicine?

Source:   D'Alton, ME. et al.  Where is the "M" in Maternal-Fetal 
medicine?  Obstet Gynecol. 2010; 116: 1401-1404
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Hypertensive Disorders of Pregnancy
National Focus
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Hypertensive Disorders of Pregnancy
National Focus
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Hypertensive Disorders of Pregnancy
National Focus
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Maternal Mortality

An American Tragedy
50% of Maternal Deaths are 

Preventable

Regarding deaths associated with 
hypertension: 50%‒60% of patients had a 
significant chance of a different outcome if 

managed more effectively.

Source: D'Alton ME, Main EK, Menard MK, Levy BS. The national partnership for maternal safety. Obstet Gynecol
2014;123:973–7
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Maternal Mortality
Three Significant Etiologies/Three Opportunities/Three High Value Targets

• Hemorrhage

• Hypertension / Preeclampsia / Eclampsia

• Thromboembolism
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Healthcare is a Team Sport
HealthTrust Team Members

• Nursing

• Pharmacy

• Laboratory Medicine

• Physicians

• Administrators
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Healthcare is a Team Sport

Maternal mortality and morbidity crisis cannot 
be fixed by obstetricians alone.

Need your help in your sphere of influence.



• Blood pressure is ≥ 140/90 prior to pregnancy or prior to 20 weeks gestation

• Definition of hypertension may be in flux per American College of Cardiology and 
American Heart Association 

• Elevated blood pressure ≥ 12 weeks post partum

Hypertensive Disorders of Pregnancy
Chronic Hypertension

Sources: Working group report on high blood pressure in pregnancy NIH 2000.   ACOG Task Force 2013



Hypertensive Disorders of Pregnancy
Preeclampsia

• New onset of hypertension (HTN) blood pressure 
is ≥ 140/90

• Proteinuria 300 mg or more per 24 hr. urine 
collection

• Or, HTN and significant end-organ disease with 
or without proteinuria after 20 weeks gestation 
in a previously normotensive patient. 

Sources: Working group report on high blood pressure in pregnancy NIH 2000. 
ACOG Task Force 2013. ACOG Practice Bulletin Number 202 January 2019



• The development of eclampsia can lead to the evolution of grand mal seizures in the 
absence of other pathologic neurologic process associated with seizures. 

Hypertensive Disorders of Pregnancy
Eclampsia

Sources: Working group report on high blood pressure in pregnancy NIH 2000. 
ACOG Task Force 2013
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Severe Features:

• Systolic BP ≥ 160 or Diastolic BP ≥ 110
• Platelets < 100,000 per mm3  
• Abnormal liver function test ALT/AST ≥ 2X normal
• Renal insufficiency (creatinine level ≥ 1.2 or doubling of base line)
• Pulmonary edema 
• New onset of cerebral or visual changes
• Right upper quadrant, epigastric pain

Hypertensive Disorders of Pregnancy
Preeclampsia (With or Without Severe Features)

Source: Working group report on high blood pressure in pregnancy NIH 2000 / ACOG Task Force 2013
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Diagnosis can be challenging.
• New onset proteinuria 
• End-organ dysfunction status post 20 weeks gestation
• One or both could occur

Example:
• New onset proteinuria or sudden increase protein 
• Sudden increase BP formally controlled on medication
• Platelets < 100,000 per mm3 
• Increased liver function tests (ALT/AST)
• Central Nervous System changes

RULE OUT THE WORST FIRST. Practitioners should think superimposed preeclampsia 
first, not simply an exacerbation of chronic hypertension. 

Hypertensive Disorders of Pregnancy 
Chronic Hypertension with Superimposed Preeclampsia

Source: Working group report on high blood pressure in pregnancy NIH 2000 / ACOG Task Force 2013
 Clinical Pearl



Hypertensive Disorders of Pregnancy
Gestational Hypertension

• Hypertension without proteinuria or other signs or symptoms of preeclampsia or associated end-organ dysfunction
– May evolve into preeclampsia  
– May become severe and life threatening
– Some experts believe that gestational hypertension and preeclampsia are part of the same spectrum of pathophysiology 

Source: Working group report on high blood pressure in pregnancy NIH 2000 / ACOG Task Force 2013



Hypertensive Disorders of Pregnancy
Why Is It important

• Hypertensive disorder of pregnancy is a significant cause of maternal morbidity and mortality worldwide 

• Greater than 80,000 maternal deaths annually

• 1 preeclamptic death every 7 minutes

• #3 cause of fetal mortality largely because of iatrogenic prematurity

• Accounts for greater than 5% of all United States fetal deaths over 20 weeks

Source: Ananth, C.V. and Smulian, J.C. (2018). Epidemiology of Critical Illness in Pregnancy. In Critical Care Obstetrics



Hypertensive Disorders of Pregnancy
Maternal Mortality Reviews

• Failure by healthcare providers to realize that preeclampsia is MULTISYSTEMIC IN NATURE.
– This leads to a late or missed diagnosis.

• Failure to recognize that preeclampsia is ALWAYS PROGRESSIVE. 
– Rate of progression varies.
– Providers must keep tempo with disease progression.
– (Don’t let it  get ahead of you)
– The only cure is delivery.

• May worsen post partum (be vigilant). 



Hypertensive Disorders of Pregnancy
Maternal Mortality Reviews

Nearly 50% of preeclamptic / eclamptic deaths were determined to have a strong or good chance to 
improve patient outcomes.

Maternal death CAN be prevented if health care teams are vigilant to ensure an accurate diagnosis and 
rapid treatment of hypertensive emergencies/eclampsia. 
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Hypertensive Disorders of Pregnancy – Types of Hypertension

CHRONIC HYPERTENSION o SBP ≥ 140 or DBP ≥ 90
o Pre-pregnancy or < 20 weeks

GESTATIONAL HYPERTENSION o SBP ≥140 or DBP ≥ 90
o > 20 weeks
o Absence of Proteinuria or systemic signs/symptoms

PREECLAMPSIA - ECLAMPSIA o SBP ≥ 140 or DBP ≥ 90
o Proteinuria with our without signs/symptoms
o Presentation of signs symptoms/lab abnormalities but no proteinuria
*Proteinuria not required for diagnosis eclampsia seizure in setting of preeclampsia

CHRONIC HYPERTENSION + SUPERIMPOSED 
PREECLAMPSIA

PREECLAMPSIA WITH SEVERE FEATURES o Two severe BP values (SBP ≥ 160 or DBP ≥ 110) obtained 15-60 minutes apart
o Persistent oliguria <500ml/24 hours
o Progressive renal  insufficiency
o Unremitting headache/visual disturbances
o Pulmonary edema
o Epigastric/RUQ pain
o LFTs > 2x normal
o Platelets < 100K
o HELLP syndrome
*5 gr of proteinuria no longer criteria for severe preeclampsia

Source: Maternal Safety Bundle for Severe Hypertension in Pregnancy, ACOG 2017
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Hypertensive Disorders of Pregnancy
Accurate Diagnosis is Key

Blood Pressure Evaluation

• Patient should be sitting upright, legs uncrossed, back and arms supported, and rested for 5 minutes 

• Use correct cuff size

• The middle of the cuff should be on the upper arm at the level of the heart’s atrium

• No recent tobacco or caffeine use

• Repeat in 5 minutes if elevated

• Left lateral position falsely lowers blood pressure – do not rely on this BP!
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Hypertensive Disorders of Pregnancy
Spectrum Pathophysiology is Large & Complex

• Can affect many organ systems

• Caregivers need high index of suspicion

• This condition is often rapidly progressive and fulminant
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Hypertensive Disorders of Pregnancy
Preeclampsia

Cardiovascular Manifestations

• Vascular constriction due to increased vascular reactivity

• Hemoconcentration (vascular tank not full); increased concentration of cells and 
blood components resulting from loss of fluid to the extravascular space

• Resultantly, mothers don’t tolerate hemorrhage well 

Sources: Foley et al Obstetric Intensive Care Manual 2004
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Hypertensive Disorders of Pregnancy
Preeclampsia

Hematologic Manifestations

• Hemoconcentration – Fluid transverses into third space because of damage to 
endothelium of blood vessels

• Leads to the telltale signs of edema, primarily the hands and face 

• Thrombocytopenia (Platelets < 100,000 per mm3)

• Hemolysis of red blood cells leads to
– Increased lactic acid dehydrogenase (LDH) 
– Elevated bilirubin
– Schistocytes (fragmented part of a red blood cell) on peripheral smear
– May lead to anemia (vs. Hemoconcentration)

• Severe disease may be associated with Disseminated Intravascular Coagulation (DIC)

• Part of the death quadriad: Hypothermia, Acidemia, DIC & Electrolyte aberration

Sources: Foley et al Obstetric Intensive Care Manual 2004
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Hypertensive Disorders of Pregnancy
Preeclampsia

Renal Manifestations

• Vasoconstriction leads to poor perfusion of kidneys, resulting in a decreased 
glomerular filtration rate (GFR). 

• GFR normally increases up to 50% in pregnancy

• Creatinine level rarely greater than 0.8 mg/dL (Red Flag)

• Creatinine level ≥ 1.2 mg/dL = severe disease

• Pathology leads to oliguria (< 500 cc /24⁰ or < 30cc per hour for 2 consecutive hours)

• Potential acute kidney injury 

Sources: Foley, et al. Obstetric Intensive Care Manual 2004
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Hypertensive Disorders of Pregnancy
Preeclampsia

Hepatic Manifestations

• Damage to hepatocytes leads to the release of ALT/AST

• Severe disease can lead to subcapsular hematoma (associated with epigastric RUQ 
pain) 

– Don’t miss this complaint! 

• Liver rupture leads to hemorrhagic shock with predisposition to multisystem organ 
failure and very high mortality rate
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Hypertensive Disorders of Pregnancy
Preeclampsia

Central Nervous System Manifestations

• Severe unrelenting headache is a harbinger of bad things to come 
– Any headache warrants further investigation!

• Eclamptic seizures 
– major cause of maternal mortality worldwide 
– may be attributed to hypertensive encephalopathy or ischemia from vasoconstriction 

(possibly from cerebral edema)
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Hypertensive Disorders of Pregnancy
Preeclampsia

Central Nervous System Manifestations

• Hemorrhagic stroke (thrombotic stroke less likely)
– Major cause of maternal death in the United States
– Largely preventable with timely antihypertensive therapy and magnesium sulfate

• UK initiative demonstrated significant decrease in maternal morbidity and mortality 
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Hypertensive Disorders of Pregnancy
Preeclampsia

Seizure Prevention/Treatment

• Magnesium sulfate is the drug of choice.

• If magnesium sulfate is contraindicated (myasthenia gravis, hypocalcemia, moderate 
to severe renal failure, cardiac ischemia, heart block, myocarditis) or recalcitrant 
seizures, caregivers should consider:

– Lorazepam (Ativan)
– Diazepam (Valium)
– Levetiracetam (Keppra)
– Neuromuscular blockade and intubation
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Hypertensive Disorders of Pregnancy
Preeclampsia

Central Nervous System Manifestations
• Be aware of the warning signs/symptoms

• Headache
• Scotomata
• Photopsia (flashes of light)
• Blurred vision
• Change in mental status
• Transient loss of vision (Amaurosis)

• Headache (80%) & visual changes (45%) are the most common prodromal neurologic 
symptoms associated with eclampsia, regardless of the degree of hypertension both 
antepartum and postpartum.
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Hypertensive Disorders of Pregnancy
Preeclampsia

Pulmonary Manifestations

• Pulmonary edema/congestive heart failure/cyanosis

• Acute respiratory failure

• Acute respiratory distress syndrome (ARDS)
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Hypertensive Disorders of Pregnancy
Preeclampsia

HELLP Syndrome
• Pathophysiology is in a class of it’s own 
• Often progressive and fulminant if not diagnosed and treated in a timely fashion
• Risk of maternal death is 1%

H – Hemolysis
LDH ≥ 600 U/L bilirubin ≥ 1.2 mg/dl   

EL – Elevated liver enzymes
ALT AST > 2X normal LDH 600 U/L

LP – Low platelets
Platelets < 100,000 per mm3

*Presentation may be atypical (e.g. low platelets with mild elevation LFTs). 
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Hypertensive Disorders of Pregnancy
Preeclampsia

HELLP Syndrome
Often associated with severe pathology and extreme maternal morbidity. 

• Disseminated Intravascular Coagulation (DIC) - 15-30 %

• Pulmonary edema - 8%

• Acute kidney injury- 3%

• Stroke - 1%

• Acute respiratory distress syndrome (ARDS) - 1%

• Subcapsular liver hematoma or liver rupture
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Hypertensive Disorders of Pregnancy
Focus on Eclampsia

Eclampsia
• Rate is 0.05 – 0.1%

• Major cause of maternal and perinatal morbidity and mortality

• Can occur: 
– Antepartum 50%
– Intrapartum 25%
– Postpartum 25%
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Source accessed, 8/31/2020: 
file:///C:/Users/HME8239/Downloads/APPENDIX_E_ECLAMPSIA_ALGORITHM.pdf
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Source accessed, 8/31/2020: 
file:///C:/Users/HME8239/Downloads/APPENDIX_A_Sample_Eclampsia_Algorithm.pdf
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• Persistent, severe HTN that can occur antepartum, intrapartum or post 
partum.

• Defined: 2 severe blood pressure readings SBP ≥ 160 OR DBP ≥ 110 taken 15 
minutes apart.

• Severe values need not be consecutive. 
(Only need to have one critical blood pressure reading to have a stroke)

*Controlling blood pressure is optimal intervention to prevent maternal death 
due to stroke in patient with preeclampsia/eclampsia. 

Hypertensive Disorders of Pregnancy
What Constitutes a Hypertensive Emergency in Pregnancy?
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Hypertensive Disorders of Pregnancy
When to Treat:

• SBP ≥ 160 OR DBP ≥ 110 

• If persistent for 5-15 minutes or more, begin treatment ASAP 
– The goal is for initiation of treatment within 15 minutes (ACOG within 60 minutes)

• Rapid treatment is emerging as an important quality metric in obstetrics

• Goal is not normotension. May lead to placental hypoperfusion with 
resultant fetal distress

• Goal is 140 - 150 / 90 - 100 mm Hg 
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Checklists help in 
multi-step 
process where 
the omission of 
any step can lead 
to patient harm.



Source: ACOG Safe Motherhood Initiative 2017



Source: ACOG Safe Motherhood Initiative 2017



Source: ACOG Safe Motherhood Initiative 2017

Oral Nifedipine superior to oral Labetalol because of more rapid onset of actions



Source: California Maternal Quality Care Collaborative
- ACOG Safe Motherhood Initiative 2017

Checklists help in multi-
step process where the 
omission of any step can 
lead to patient harm.
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Hypertensive Disorders of Pregnancy
Don’t be Afraid to Call for Help - “Circle the Wagons”

• Critical Care

• Internal Medicine

• Anesthesia

• Emergency Medicine

• Maternal Fetal Medicine
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Hypertensive Disorders of Pregnancy

Mentor’s Pearl

Being an obstetrician is much like serving two 
masters simultaneously whose goals are 

diametrically opposed to each other.
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Hypertensive Disorders of Pregnancy

Mother

• Severe Morbidity or Mortality

Baby

• Iatrogenic Prematurity with Resultant 
Morbidity & Mortality

Benefit to baby must outweigh the risk to mother.

versus
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Hypertensive Disorders of Pregnancy

Maternal Fetal

• Uncontrolled severe-range blood pressures 
(persistent systolic blood pressure 160 mm Hg or 
more or diastolic blood pressure 110mm Hg or more, 
not responsible to antihypertensive medication

• Persistent headaches, refractory to treatment
• Epigastric pain or right upper pain unresponsive to 

repeat analgesics
• Visual disturbances, motor deficit or altered 

sensorium
• Stroke
• Myocardial infarction
• HELLP syndrome
• New or worsening renal dysfunction (serum 

creatinine greater than 1.1 mg/dL or twice baseline)
• Pulmonary edema
• Eclampsia
• Suspected acute placental abruption or vaginal 

bleeding in the absence of placenta previa

• Abnormal fetal testing
• Fetal death
• Fetus without expectation for survival at the time of 

maternal diagnosis (e.g. extreme prematurity)
• Persistent, reversed end-diastolic flow in the 

umbilical artery

Abbreviation: HELLP, hemolysis, elevated liver enzymes 
and low platelet count

*In some cases, a course of antenatal steroids can be 
considered depending on gestational age and maternal 
severity of illness.

* Neonates requiring imminent 
delivery may benefit from exposure 

to first dose of betamethasone.

Sources :ACOG Practice Bulletin Number 202, January 2019. Balogun OA, Sibai BM. Counseling, management and outcome in women 
with severe preeclampsia at 23‒28 weeks’ gestation. Clin Obstet Gynecol 2017; 60: 183-9
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Recommendations for the Timing of Delivery When Conditions Complicate Pregnancy
Maternal Conditions – Hypertensive Disorders of 
Pregnancy

General Timing Suggested Specific Timing

Chronic hypertension: isolated, uncomplicated, 
controlled, not requiring medications

Early term/full term 38 0
7

to 39 6
7

weeks of gestation

Chronic hypertension: isolated, uncomplicated, 
controlled, on medications

Early term/full term 37 1
7

to 39 6
7

weeks of gestation

Chronic hypertension: difficult to control (requiring 
frequent medication adjustments)

Late preterm/early term 36 0
7

to 37 6
7

weeks of gestation

Gestational Hypertension, without severe-range blood 
pressure

Early term 37 0
7

weeks or at diagnosis if diagnosed later

Gestational Hypertension with severe-range blood 
pressures

Late preterm 34 0
7

weeks or at diagnosis if diagnosed later

Preeclampsia without severe features Early term 37 0
7

weeks or at diagnosis if diagnosed later

Preeclampsia with severe features, stable maternal & 
fetal conditions, after fetal viability (includes 
superimposed)

Late preterm 34 0
7

weeks or at diagnosis if diagnosed later

Preeclampsia with severe features, unstable or 
complicated, after fetal viability (includes 
superimposed and HELLP)

Soon after maternal stabilization Soon after maternal stabilization

Preeclampsia with severe features, before viability Soon after maternal stabilization Soon after maternal stabilization

Sources: American College of Obstetricians. Volume 133, No. 2 February 2019.
Committee Opinion, Late-Preterm and Early-Preterm Deliveries. Published by Wolters Kluwer Health, Inc.







Source: ACOG Safe Motherhood Initiative 2017
 Clinical Pearl

 Patients often get worse before they get better.
 Preeclampsia can commonly manifest itself as a post partum event



Source: ACOG Safe Motherhood Initiative 2017

Checklists help in 
multi-step process 
where the omission 
of any step can lead 
to patient harm.



Source: ACOG Safe Motherhood Initiative 2017

BP check recommended 72 hours after delivery
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Preventive Strategies for Reducing the Risk of Hypertensive Disorders of Pregnancy/Aspirin 
Therapy 

* Based on good and consistent scientific evidence (Level A)
Sources: ACOG Practice Bulletin No. 202: Gestational Hypertension and Preeclampsia. Obstetrics & Gynecology133(1):e1-e25, January 2019.







Assessment Question 1
Which type of hypertensive disorder can complicate pregnancy and features a new onset of hypertension with blood 
pressure 140/90 or greater and proteinuria of 300mg or more in a 24 hour urine collection?

a. Chronic hypertension

b. Gestational hypertension

c. Preeclampsia 

d. Malignant hypertension



Assessment Question 1 Correct Response
Which type of hypertensive disorder can complicate pregnancy and features a new onset of hypertension with blood 
pressure 140/90 or greater and proteinuria of 300mg or more in a 24 hour urine collection?

a. Chronic hypertension

b. Gestational hypertension

c. Preeclampsia 

d. Malignant hypertension



Assessment Question 2
Maternal and fetal complications that can result from hypertensive disorders of pregnancy include which of the 
following?

a. Intrauterine growth restriction (IUGR)

b. Eclamptic seizures

c. Hemorrhagic stroke

d. All of the above



Assessment Question 2 Correct Response
Maternal and fetal complications that can result from hypertensive disorders of pregnancy include which of the 
following?

a. Intrauterine growth restriction (IUGR)

b. Eclamptic seizures

c. Hemorrhagic stroke

d. All of the above



Assessment Question 3
Which of the following is a first line treatment strategy in the management of hypertensive emergencies in 
pregnancy?

a. Oral labetalol

b. Oral hydralazine

c. Oral nifedipine

d. Magnesium sulfate



Assessment Question 3 Correct Response
Which of the following is a first line treatment strategy in the management of hypertensive emergencies in 
pregnancy?

a. Oral labetalol

b. Oral hydralazine

c. Oral nifedipine

d. Magnesium sulfate



Assessment Question 4
How does an evidence-based care team approach improve outcomes in patients with hypertensive disorders of 
pregnancy?

a. Timely, accurate diagnosis

b. Minimize delays in critical processes

c. Enhance communication between team members

d. All of the above



Assessment Question 4 Correct Response
How does an evidence-based care team approach improve outcomes in patients with hypertensive disorders of 
pregnancy?

a. Timely, accurate diagnosis

b. Minimize delays in critical processes

c. Enhance communication between team members

d. All of the above
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Hypertensive Disorders of Pregnancy
Maternal Mortality – An American Failure

Conclusion:

• Severe uncontrolled hypertension is deadly.
• Eclampsia is deadly.
• Diagnose quickly and accurately.
• Clinical deterioration can be rapid and fulminate. 
• Timely, accurate diagnosis and rapid treatment will save lives.
• Be vigilant for complications.
• Healthcare is a TEAM sport.
• Get the word out!

It is incumbent on all healthcare professionals to take the responsibility to begin adopting new approaches, 
new tools and new thinking to reverse the rates of maternal mortality and morbidity in the U.S.

Source: Foley et al Obstetric Intensive Care Manual 2004
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. . .Thank you. . .
Frank Kolucki

fkolucki@mth.org
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