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Objectives

1.Review the spectrum, risk factors, and presumed 
etiologies of hypertensive disorders of pregnancy.

2.Review the diagnostic criteria for hypertensive 
disorders of pregnancy.

3.Discuss management and treatment strategies for 
hypertensive disorders of pregnancy.



Disclosures

• I have no conflicts of interest to disclose.





Most Important Thing To Remember:





Things Evolve.



It’s ok not to know everything: 
We can figure things out together.

• Things will either get better, stay the same, or get worse.

• You will never be faulted for caring too much or watching too closely 
or writing to many notes in the chart.

• Phone a Friend

Eric Hodgson, MD
203-676-1423

MFM (OBGYN) Truths:





Main Sources of “Truth”
ACOG PB Number 222





Preeclampsia and Gestational Hypertension: 
Important disease slide
• One of leading causes of maternal and 

perinatal mortality worldwide

• Only in Humans
• 2-8 % of pregnancies worldwide
• Rate is increasing in US: 

• Rate of PEC increased by 25% between 1987 and 
2004

• Compared to 1980, delivering in 2003 were 6.7 times 
risk of severe PEC.

• Maternal deaths: 
• Latin America and Caribbean: 26% of maternal 

deaths; Africa and Asia: 9% of deaths
• High income countries: 16% of deaths



Spectrum of Disease     

• Hypertensive disorders are on a continuum.  General strategies for 
care and treatment will therefore be similar.

• Gestational Hypertension

• Preeclampsia with and without severe features

• Chronic Hypertension

• Chronic Hypertension with Superimposed Preeclampsia



Long term health issues for MOM

• Women with history of preeclampsia are at a higher risk of 
cardiovascular disease (HTN, MI, CHF, stroke, peripheral artery 
disease)

• Double the odds compared to women without a history of PEC

• More severe PEC, the greater the risk

• Mechanisms are unclear

• Prevention: lifestyle modification, weight management, smoking 
cessation, vigilance.



Recurrence:

• Overall recurrence rate of PEC is 20%. 

• The recurrence risk of pre-eclampsia is 5-7% if it was 
uncomplicated pre-eclampsia in the prior pregnancy. 

• If it was pre-eclampsia with severe features in the prior 
pregnancy, the recurrence risk goes up to 30-65%.



Etiology



Gestational hypertension (GHTN) 
Preeclampsia (PEC)
• We know the diseases has something to do with the placenta, since 

delivery of the placenta is the only way to cure GHTN/PEC

• Likely has to do with how the placental circulation is formed:
• Secondary wave of trophoblast invasion to remodel the spiral arteries to create a 

high flow/low pressure system: This happens at around 16 weeks.

• Prevention using low dose aspirin, 81 milligrams per day, is most effective when 
started BEFORE 16 weeks.

• Multiple gestations are higher risk for PEC: more placenta, more chance of PEC



Etiology

• Also makes sense why disorders of the vasculature (CHTN, Diabetes, 
SLE, Kidney disease) are risk factors for PEC

Less healthy blood vessels=higher risk for preeclampsia



Etiology

Uteroplacental ischemia may be central to the 
development of the disease. 

The ischemia may result in production and release of 
toxins that enter the circulation and causes 
widespread endothelial dysfunction that causes 
imbalance in vasoconstrictors prostaglandin 
thromboxane A2 and vasodilator prostacyclin E2  
production.



Risk Factors



If a patient has risk factors, get baseline labs.

• Complete blood count  
• (WBC, RBC, Platelets)

• Liver function testing
• (ALT, AST)

• Renal function testing (BUN, 
Creatinine)

• Urine Protein evaluation
• Urine protein/creatinine ratio
• 24-hour urine collection. 
• Dipstick (if that’s all you have)

• Gives us something to compare 
later in the pregnancy

• If patient had a recent UTI, 
interpret high protein levels with 
scrutiny



Prevention: 
Low Dose Aspirin

-81 mg once per day
-Start after 12 weeks.
-Stop after delivery.





Without hypertension, a patient 
does not have preeclampsia.  

(But they may have eclampsia or 
HELLP)

  

140/90

Diagnostic Criteria:



Blood Pressure: Natural history during pregnancy

Blood pressure chart for pregnant - lasopacard 
(weebly.com)

https://lasopacard194.weebly.com/blood-pressure-chart-for-pregnant.html
https://lasopacard194.weebly.com/blood-pressure-chart-for-pregnant.html


Proper BP measurement

• No smoking, walking, or caffeine 
for 30 min

• Seated, arm resting at heart level 
for 5 minutes

• Feet flat on the floor

• Use proper size cuff



Diagnosis:
• Since GHTN/PEC are disorders of placental implantation, it makes 

sense that you can’t really diagnose with these until after 20 weeks.
• If presentation is prior to 20 weeks, CONFIRM DATES with US.

• Then, think molar pregnancy, TTP, HUS, Autoimmune disease, Renal disease.



Does this patient 
have 
preeclampsia?



Pathophysiology

• The symptoms and lab abnormalities can be 
understood by understanding that PEC causes 
blood vessels to be:

• Leaky (Kidneys can’t keep protein inside the 
glomerulus, brain swells causing a headache, 
pulmonary edema) (Endothelial Dysfunction)

• Tight: hypertension, seizures, blurry vision, 
headaches, focal necrosis (Vasoconstriction)



• The typical renal lesion in 
preeclampsia is glomerular 
capillary endotheliosis.

• Hemorrhage and necrosis can 
occur in many organs secondary 
to arteriolar vasoconstriction



Posterior reversible encephalopathy syndrome (PRES) (diff.org)

• PRES: Posterior Reversible 
Encephalopathy Syndrome: seen 
on imaging.

https://flipper.diff.org/app/items/7187


Diagnosis



Diagnosis of PEC: HTN and something else

• HTN: Either, persistent Or SEVERE  (160/110)

AND

• Proteinuria (urine protein/creatinine ratio) 
(Does not have to be a 24-hour urine collection)

• LFTS: to twice normal level
• Pulmonary Edema
• Renal insufficiency: Create greater than 1.1 mg/dl, or double of baseline
• New onset headache unresponsive to treatment
• Thrombocytopenia: platelets less than 100K



Gestational Hypertension

• New onset, persistent Hypertension: Greater 
than 140/90 on two occasions, at least four 
hours apart. 

• Without signs, symptoms or lab abnormalities 
for PEC.

• If severe range BP (160/110) we treat the 
same as Preeclampsia with severe features.



Severe Features

• Severe HTN: 160/110

• Thrombocytopenia: platelets less than 100K

• LFTS: to twice normal level

• Pulmonary Edema

• Renal insufficiency: Creatinine greater than 1.1 mg/dl, or double of 
baseline

• New onset headache unresponsive to treatment



What about Fetal Growth Restriction:

FGR is also a problem with how the 
placenta is functioning.  If fetus has 
growth restriction, we follow general 
guidelines for FGR  

(Delivery timing is determined 
according to most concerning diagnosis 
for that patient in the current 
pregnancy.)

Researchgate.net



What about Edema?  Uric Acid Levels?

• No longer part of diagnostic criteria for PEC.



Management



I have the diagnosis: Now what?

Everything always depends 
on the gestational age.  

Remember, preeclampsia 
always gets worse until the 
placenta is delivered.  The 
tempo may be different in 
every woman, but it will 
always get worse.



Can patient remain pregnant, or does she need to 
be delivered?

If she can stay pregnant, does she need to stay in 
hospital or can she go home?

Most important questions to ask…



Expectant Management: PEC without SF

• Without severe features, patient can stay pregnant until 37 weeks.
• Manage blood pressure (labetalol or nifedipine)
• Start regular antenatal testing to assess fetal well being
• Get weekly blood work to see if things are worsening.

• CBC
• LDH
• Platelet
• LFTS (ALT tends to be higher than AST)

• Patient can be managed as an outpatient (if she lives close, has 
transportation, etc)

• Do NOT need to keep measuring protein in urine once patient has the 
diagnosis.



• We do NOT need to keep measuring 
protein in urine once patient has the 
diagnosis of preeclampsia.

• Increased amounts of protein will not 
change management plan or diagnosis.



Preeclampsia with Severe Features
With severe features, pt can stay pregnant until 34 weeks.

• May need to deliver before then. (We are looking for reasons to deliver her).

• May need to deliver before antenatal steroid course is completed.

• Inpatient management
• Antenatal steroids

• NICU consultation 

• Daily labs

• Antenatal testing

• Close monitoring of vitals, BP, symptoms

• Anesthesia Consult

Expectant management ALWAYS depends on 
mom’s decision to stay pregnant.   (Shared 
Decision Making)







Seizure Prophylaxis

• Most benefit is for patients 
with severe features.

• During labor, delivery and 
for 24 hours after delivery

• Start at initial presentation 
if severe range BP.  Turn off 
after 24 hours.

• Magnesium sulfate
• Careful if patient has renal 

insufficiency: give loading 
dose and 1gm/hr



Severe Range Blood Pressure: TREAT!

• Goal is to treat within 30-60 minutes. 

• Treat ASAP.   Don’t wait.

• This can devolve quickly.  

• Stroke, MI, Aortic dissection, 
abruption, etc.

• Have a protocol.



Special Subsets of Patients



Eclampsia

• New onset tonic clonic, focal, or 
multifocal seizures in the absence 
of other causative conditions.  

• Self-limiting (5 minutes)

• Significant cause of maternal 
death, especially in low resource 
settings
• Trauma, maternal hypoxia, aspiration 

pneumonia

• Residual neurologic dysfunction is 
rare.

• Can occur before, during, or after 
labor (25-50-25%)

• 20-38 % do not have HTN or 
proteinuria before seizures.

• 78-83% of cases are preceded by 
premonitory signs of cerebral 
irritation
• headache, blurred vision, mental 

status changes, photophobia



Eclampsia

• Eclampsia is a true obstetric 
emergency.

• Stabilize and deliver.
• Secure airway and give oxygen 

mask.
• Insert IV line for blood work and 

MgSO4 and fluid administration.
• Foley catheter for input and output 

charting.
• The best and safest drug for 

controlling seizures is magnesium 
sulfate 

• After stabilization, delivery Is 
considered either by induction of 
labor or by Cesarian section.

• Prophylaxis against convulsion is 
continued after delivery for 24 
hours.

• Fetal heart tracing will look BAD 
during seizure.  Should improve 
after seizure resolves.  If not better 
in 5 minutes, Consider Emergent 
delivery.



HELLP syndrome

• Hemolysis (CBC, LDH)

• Elevated Liver Enzymes

• Low Platelets

• Subset of preeclampsia, more 
severe form

• 30 percent of time it occurs 
postpartum

• 15% of patients lack HTN or 
Proteinuria (atypical)

Lab criteria:

• LDH greater than 600 IU/L

• AST/ALT twice upper limits of 
normal

• Platelets less than 100K.

• Main presenting symptoms are 
often malaise 90%, nausea and 
vomiting 50% cases.



Chronic Hypertension

Prior to 20 weeks gestation and/or persists 12 weeks 
post partum.
• Mostly essential hypertension but small percentage 

will have secondary hypertension due to renal 
vascular or endocrine causes.

• Taking anti hypertensive medications to keep blood 
pressure normal does not prevent patients from 
getting preeclampsia.  Blood pressure medication 
reduces the morbidity of high blood pressure on 
maternal health.

• Medication can decrease chances of things 
worsening





Chronic HTN management in pregnancy

• Refer to MFM, if available.

• Baseline PEC labs
• EKG and eye exam if HTN greater than 10 years
• Daily home BP monitoring, validate pt’s machine in office.

• Continue current meds, start meds if BP persistently greater than 140/90

• Detailed anatomy ultrasound, serial growth, antenatal testing after 32 weeks if on 
meds

• Delivery should be individualized based on blood pressure control and 
assessment of patient risk and is indicated as follows:

-For those with stable blood pressures not on anti-hypertensive medications: Between 38 0/7 
and 39 6/7 weeks 

-For those on anti-hypertensive medications: Between 37 0/7 and 39 6/7 weeks





Chronic Hypertension and Pregnancy (CHAP) 
Study. (Batterbee, et al.)

• Open label, multi center 
randomized trial

• 61 centers

• 29,772 patients screened, 2,408 
patients enrolled

• Pregnant with singleton and 
mild chronic hypertension

• Active treatment: meds initiated 
with BP at 140/90

• Control group: meds started 
with severe range hypertension 
(160/105)



CHAP study continued

• Results: Reduced risk of primary 
composite outcome: 
• Preeclampsia with severe features, 

medically indicated preterm birth 
before 35 weeks, abruption, fetal 
death (30.2 vs 37%, RR 0.82; CI 
0.74-0.92; P <.001

• Birthweight less than 10th

percentile was similar in both 
groups: 11.2% vs 10.2 % in control 
group, RR 1.04; p =.76

• Similar rates of serious maternal 
and neonatal complications. (not 
significant results)

• So, treating patients with BP of 
140/90 demonstrates an 
improved outcome vs. waiting 
for things to worsen.



Take Home Points. Err on side of treatment.

• Use 140/90 as the threshold for starting medications.

• If patient is on meds at start of pregnancy, keep them on those meds 
(if they are safe in pregnancy.)

• Initiate or adjust antihypertensive medication if BP is 140/90 or 
greater on at least two occasions at least 4 hours apart. Titrate 
medication to maintain blood pressure in a goal range 120-140/70-
90. 

• Labetalol and nifedipine are safe options 
• 100 mg BID labetalol, 30mg nifedipine XL.





Chronic hypertension with superimposed 
preeclampsia.

• Diagnosed when the patient is 
known to have CHTN prior to 
pregnancy

• Usually carries a worse 
prognosis

• New proteinuria or sudden 
significant increases in B/P or 
proteinuria after 20 weeks of 
pregnancy.



Summary!

• You generally need HTN to have 
a hypertensive disorder of 
pregnancy.

• Patients don’t read the 
textbooks, so you need to have a 
wide-angle lens.

• MFM is here to help.

• Err on the side of treating BP in 
pregnancy

• If you are concerned, don’t send 
the patient home, gather more 
information over time and things 
generally become clearer.



Questions?



Thank You!

Eric Hodgson

203-676-1423 (cell)

ehodgson@billingsclinic.org
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