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Four types of hypertensive disorders in pregnancy:  

u Gestational hypertension—evidence for the 
preeclampsia syndrome does not develop and 
hypertension resolves by 12 weeks postpartum  

u Preeclampsia and eclampsia syndrome  

u Chronic hypertension of any etiology  

u Preeclampsia superimposed on chronic hypertension

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Diagnosis of Hypertensive Disorders  

u Hypertension: BP > 140/90  

u Korotkoff phase V is used to define 
diastolic pressure.  

u A sudden rise in mean arterial pressure 
later in pregnancy—“delta 
hypertension”—may also signify 
preeclampsia even if blood pressure is 
< 140/90 mm Hg 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



1. Gestational Hypertension

u BP >140/90 mm Hg for the first time after 
midpregnancy, but with NO proteinuria 

u Almost half of these women subsequently develop 
preeclampsia syndrome 

u reclassified by some as “transient hypertension” if 
evidence for preeclampsia does not develop and the 
blood pressure returns to normal by 12 weeks 
postpartum. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018 chap 40 Hypertensive disorders 



2. Preeclampsia Syndrome  

u pregnancy-specific syndrome that can affect virtually every organ system 

u Hypertension + proteinuria 

u proteinuria is an objective marker and reflects the system-wide endothelial leak 

1. 24-hour urinary excretion > 300 mg;  

2. urine protein:creatinine ratio ≥ 0.3;  

3. persistent 30 mg/dL (1+ dipstick) protein in random urine samples  

u Evidence of multiorgan involvement may include thrombocytopenia, renal 
dysfunction, hepatocellular necrosis (“liver dysfunction”), central nervous system 
perturbations, or pulmonary edema. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 
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Urine dipstick



2. Preeclampsia Syndrome  

u Indicators of  

   Preeclampsia Severity 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Eclampsia

u In a woman with preeclampsia, a convulsion that cannot 
be attributed to another cause is termed ‘eclampsia’.  

u the seizures are generalized and may appear before, 
during, or after labor. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chap 40 Hypertensive disorders 



Preeclampsia Superimposed on Chronic Hypertension  

u Chronic underlying hypertension is diagnosed in women with BP ≥ 140/90 
mm Hg before pregnancy or before 20 weeks’ gestation, or both.  

u If new-onset or worsening baseline hypertension is accompanied by 
new-onset proteinuria or other findings, then ‘superimposed 
preeclampsia’ is diagnosed.  

u Compared with “pure” preeclampsia, superimposed preeclampsia 
commonly develops earlier in pregnancy.  

u often is accompanied by fetal-growth restriction. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



RISK FACTORS  

1. Young and nulliparous women (vulnerable to developing preeclampsia) 

2. older women (greater risk for chronic hypertension with superimposed 
preeclampsia) 

3. Race, ethnicity, environmental, socioeconomic 

4. other risk factors associated with preeclampsia include obesity, 
multifetal gestation, maternal age, hyperhomocysteinemia, and 
metabolic syndrome  

5. History of preeclampsia

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



not limited to thrombotic thrombocytopenic purpura,
hemolytic–uremic syndrome, molar pregnancy, renal
disease or autoimmune disease.

Although hypertension and proteinuria are consid-
ered to be the classical criteria to diagnose preeclampsia,
other criteria are also important. In this context, it is
recommended that women with gestational hypertension
in the absence of proteinuria are diagnosed with pre-
eclampsia if they present with any of the following
severe features: thrombocytopenia (platelet count less
than 100,000 3 109/L); impaired liver function as indi-
cated by abnormally elevated blood concentrations of
liver enzymes (to twice the upper limit of normal con-
centration); severe persistent right upper quadrant or epi-
gastric pain and not accounted for by alternative
diagnoses; renal insufficiency (serum creatinine concen-
tration greater than 1.1 mg/dL or adoubling of the serum
creatinine concentration in the absence of other renal
disease); pulmonary edema; or new-onset headache unre-
sponsive to acetaminophen and not accounted for by
alternative diagnoses or visual disturbances (Box 2). Ges-
tational hypertension is defined as a systolic blood pres-
sure of 140 mm Hg or more or adiastolic blood pressure
of 90 mm Hg or more, or both, on two occasions at least
4 hours apart after 20 weeks of gestation in a woman
with a previously normal blood pressure (21). Women
with gestational hypertension with severe range blood
pressures (a systolic blood pressure of 160 mm Hg or
higher, or diastolic blood pressure of 110 mm Hg or
higher) should be diagnosed with preeclampsia with
severe features. These severe ranges of blood pressure
or any of the severe features listed in Box 3 increase
the risk of morbidity and mortality (22).

Proteinuria during pregnancy isdefined as300 mg/dL
of protein or more in a 24-hour urine collection (21, 23)
or a protein-to-creatinine ratio of 0.30 or more (24).
When quantitative methods are not available or rapid
decisions are required, a urine protein dipstick reading
can be substituted. However, dipstick urinalysis has high
false-positive and false-negative test results. A test result
of 1+ proteinuria is false-positive in 71% of cases com-
pared with the 300 mg cutoff on 24-hour urine collection,
and even 3+ proteinuria test results may be false-positive
in 7% of cases. Using the same 24-hour urine collection
standard, the false-negative rate for dipstick urinalysis is
9% (25). If urinalysis is the only available means of

Box 2. Diagnostic Criteria f o r
Preeclampsia

Blood pressure

c Systolic blood pressure of 140 mm Hg or more or
diastolic blood pressure of 90 mm Hg or more on
two occasions at least 4 hours apart after 20
weeks of gestation in a woman with a previously
normal blood pressure

c Systolic blood pressure of 160 mm Hg or more or
diastolic blood pressure of 110 mm Hg or more.
(Severe hypertension can be confirmed within
a short interval (minutes) to facilitate timely
antihypertensive therapy).

and
Proteinuria

c 300 mg or more per 24 hour urine collection (or
this amount extrapolated from a timed collection)
or

c Protein/creatinine ratio of 0.3 mg/dL or more or
c Dipstick reading of 2+ (used only if other quan-
titative methods not available)

Or in the absence of proteinuria, new-onset hyper-
tension with the new onset of any of the
following:

c Thrombocytopenia: Platelet count less than
100,000 3 109/L

c Renal insufficiency: Serum creatinine concen-
trations greater than 1.1 mg/dL or a doubling of
the serum creatinine concentration in the
absence of other renal disease

c Impaired liver function: Elevated blood concen-
trations of liver transaminases to twice normal
concentration

c Pulmonary edema
B New-onset headache unresponsive to medi-
cation and not accounted for by alternative
diagnoses or visual symptoms

Box 1. Risk Factors f o r Preeclampsia

Nulliparity
Multifetal gestations
Preeclampsia in a previous pregnancy
Chronic hypertension
Pregestational diabetes
Gestational diabetes
Thrombophilia
Systemic lupus erythematosus
Prepregnancy body mass index greater than 30
Antiphospholipid antibody syndrome
Maternal age 35 years or older
Kidney disease
Assisted reproductive technology
Obstructive sleep apnea
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ETIOPATHOGENESIS  

Hypertensive disorders in pregnancy are more likely to develop in 
women with the following characteristics:  

1. Are exposed to chorionic villi for the first time  

2. Are exposed to a superabundance of chorionic villi, as with  twins or 
hydatidiform mole  

3. Have preexisting conditions of endothelial cell activation or 
inflammation such as diabetes or renal or cardiovascular disease  

4. Are genetically predisposed to hypertension developing during 
pregnancy. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



ETIOPATHOGENESIS  

u A fetus is not a requisite for preeclampsia to develop.  

u Presence of chorionic villi is essential, but  need not be 
intrauterine.  

u preeclampsia syndrome is characterized by 
abnormalities that result in vascular endothelial 
damage with resultant vasospasm, transudation of 
plasma, and ischemic and thrombotic sequelae. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Etiology

An imposing number of mechanisms have been proposed to explain cause of 
eclampsia.: 

1. Placental implantation with abnormal trophoblastic invasion of uterine vessels  

2. Immunological maladaptive tolerance between maternal, paternal 
(placental), and fetal tissues  

3. Maternal maladaptation to cardiovascular or inflammatory changes of 
normal pregnancy  

4. Genetic factors including inherited predisposing genes and epigenetic 
influences. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Abnormal Trophoblastic Invasion  

u Normal implantation is 
characterized by extensive 
remodeling of the spiral 
arterioles within the decidua 
basalis  

u Endovascular trophoblasts 
replace the vascular 
endothelial and muscular 
linings to enlarge the vessel 
diameter. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Abnormal Trophoblastic Invasion  

u In preeclampsia, there may be incomplete 
trophoblastic invasion.  

u the deeper myometrial arterioles do not lose 
their endothelial lining and musculoelastic 
tissue, and their mean external diameter is 
only half that of corresponding vessels in 
normal placentas  

u In general, the magnitude of defective 
trophoblastic invasion is thought to correlate 
with severity of the hypertensive disorder 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Immunological Factors  

u Loss of maternal immune tolerance to paternally-derived 
placental and fetal antigens 

u Preeclampsia may  be an immune-mediated disorder.  

u For example, the risk of preeclampsia is appreciably enhanced 
in circumstances in which formation of blocking antibodies to 
placental antigenic sites might be impaired à the first 
pregnancy would carry a higher risk. 

u In women destined to be preeclamptic, extravillous trophoblasts 
early in pregnancy express reduced amounts of 
immunosuppressive nonclassic HLA G. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Endothelial Cell Activation  

u antiangiogenic and metabolic factors and other inflammatory 
mediators are thought to provoke endothelial cell injury.  

u Endothelial cell dysfunction may result from an extreme activated 
state of leukocytes in the maternal circulation  

u cytokines such as tumor necrosis factor-α (TNF-α) and the interleukins 
(IL) may contribute to the oxidative stress associated with 
preeclampsia.  

u activation of microvascular coagulation manifest by 
thrombocytopenia; and increased capillary permeability manifest by 
edema and proteinuria. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Genetic factors

u preeclampsia is a multifactorial, polygenic disorder.  

u incident risk for preeclampsia:  

u 20 to 40 percent for daughters of preeclamptic mothers 

u 11 to 37 percent for sisters of preeclamptic women 

u 22 to 47 percent for twins 

u hereditary predisposition for preeclampsia likely is the result of interactions of 
literally hundreds of inherited genes— both maternal and paternal—that 
control myriad enzymatic and metabolic functions throughout every organ 
system. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathogenesis: vasospasm

u Endothelial activation causes vascular constriction with increased 
resistance and subsequent hypertension.  

u Endothelial cell damage causes interstitial leakage through which 
blood constituents, including platelets and fibrinogen, are 
deposited subendothelialy 

u with diminished blood flow because of maldistribution, ischemia of 
the surrounding tissues can lead to necrosis, hemorrhage, and other 
end-organ disturbances characteristic of the syndrome. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



PATHOGENESIS: ENDOTHELIAL CELL INJURY

u Endothelial cell injury has become the centerpiece in the contemporary 
understanding of preeclampsia pathogenesis  

u Protein factor(s)—likely placental—are secreted into the maternal circulation 
and provoke activation and dysfunction of the vascular endothelium.  

u Many of the facets of the clinical syndrome of preeclampsia are thought to 
result from these widespread endothelial cell changes.  

u Intact endothelium has anticoagulant properties, and endothelial cells blunt 
the response of vascular smooth muscle to agonists by releasing nitric oxide.  
u Damaged or activated endothelial cells may produce less nitric oxide and secrete 

substances that promote coagulation and increase sensitivity to vasopressors 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology: cardiovascular system

u Severe disturbances of normal cardiovascular function are common with 
preeclampsia syndrome, due to: 

1. increased cardiac afterload caused by hypertension 

2. cardiac preload, which is affected negatively by pathologically 
diminished hypervolemia of pregnancy and is increased by intravenous 
crystalloid or oncotic solutions 

3. endothelial activation with interendothelial extravasation of 
intravascular fluid into the extracellular space and importantly, into the 
lungs

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology: cardiovascular system

u With the clinical onset of preeclampsia, cardiac output declines, due to 
increased peripheral resistance.  

u (+) hyperdynamic ventricular function, elevated pulmonary capillary 
wedge pressures: 

1. pulmonary edema may develop despite normal ventricular function 
because of an alveolar endothelial-epithelial leak  

2. aggressive fluid administration substantially elevates normal left-sided 
filling pressures and increases a physiologically normal cardiac output 
to hyperdynamic levels. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology: cardiovascular system

u (+) hemoconcentration - results from generalized vasoconstriction that 
follows endothelial activation and leakage of plasma into the interstitial 
space because of increased permeability (lower blood volume than 
normal pregnant women) 

u Women with eclampsia:  

u Are unduly sensitive to vigorous fluid therapy administered in an attempt 
to expand the contracted blood volume to normal pregnancy levels  

u  Are sensitive to amounts of blood loss at delivery that are considered 
normal for a normotensive woman. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology: hematologic changes

THROMBOCYTOPENIA 

u Overt thrombocytopenia - platelet count < 100,000/μL—indicates severe 
disease  

u the lower the platelet count, the higher the rates of maternal and fetal 
morbidity and mortality  

u In most cases, delivery is advisable because thrombocytopenia usually 
continues to worsen.  

u After delivery, the platelet count may continue to decline for the first day 
or so à increases progressively to reach a normal level within 3 to 5 days. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology: hematologic changes

HEMOLYSIS 

u manifested by elevated serum lactate dehydrogenase levels and 
decreased haptoglobin levels.  

u Other evidence comes from schizocytosis, spherocytosis, and 
reticulocytosis in peripheral blood  

u result from microangiopathic hemolysis caused by endothelial 
disruption with platelet adherence and fibrin deposition.  

u Erythrocytic membrane changes, increased adhesiveness, and 
aggregation may also promote a hypercoagulable state 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology: hematologic changes

HELLP SYNDROME 

u HEMOLYSIS, ELEVATED LIVER ENZYMES, LOW PLATELET COUNT 

u  abnormally elevated serum liver transaminase levels are indicative 
of hepatocellular necrosis  

u included in criteria that differentiate severe from nonsevere 
preeclampsia.  

u Complete or Partial HELLP (one or two but not all three of the         
laboratory findings. )

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 
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Pathophysiology:  Fluid and Electrolyte Changes  

u In women with severe preeclampsia, the volume of extracellular fluid, 
manifest as edema à greater than that in normal pregnant women.  

u the mechanism responsible for pathological fluid retention is thought to 
be endothelial injury  

u plasma oncotic pressure à creates a filtration imbalance and further 
displaces intravascular fluid into the surrounding interstitium.  

u Following an eclamptic convulsion, the serum pH and bicarbonate 
concentration are lowered due to lactic acidosis and compensatory 
respiratory loss of carbon dioxide.. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology: kidney

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, 
Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 
25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology: kidney

u renal perfusion and glomerular filtration are reduced.  

u decreased glomerular filtration may result from reduced plasma 
volume. Most of the decrement, however, is from increased renal    
afferent arteriolar resistance that may be elevated up to 5 fold à 
OLIGURIA 

u Intensive intravenous fluid therapy is not indicated as “treatment” 
for preeclamptic women with oliguria, as rapid infusions may cause 
clinically apparent pulmonary edema. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology: LIVER

u Severe preeclampsia may manifest 
with moderate to severe right-upper 
quadrant or midepigastric pain and 
tenderness,   secondary to 
hepatocellular infarction/hemorrhagic 
necrosis, hepatic cell edema, or 
Glisson’s capsule distension, or a 
combination, or rarely liver 
hematomas.

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology:  Neurological Manifestations  

u Severe preeclampsia may manifest with headache and scotomata and are 
thought to arise from cerebrovascular hyperperfusion that has a predilection 
for the occipital lobes.  

u 20 to 30 % have visual changes preceding eclamptic convulsions.  

u headaches may be mild to severe and do not usually respond to traditional 
analgesia, but they do improve after magnesium sulfate infusion is initiated.  

u Convulsions are a second potential manifestation and are diagnostic for 
eclampsia à caused by excessive release of excitatory neurotransmitters—
especially glutamate; massive depolarization of network neurons; and bursts of 
action potentials 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology:  Neurological Manifestations  

u blindness is rare with preeclampsia alone, but it complicates eclamptic 
convulsions in up to 15 percent of women. 

u usually improve with magnesium sulfate therapy and/or lowered blood 
pressure. 

u  is usually reversible, and may arise from three potential areas: visual cortex 
of the occipital lobe, the lateral geniculate nuclei, and the retina.  
u Occipital blindness is also called “amaurosis”— Affected women usually have 

evidence of extensive occipital lobe vasogenic edema on imaging studies. 

u  occipital blindness lasted from 4 hours to 8 days, but it resolves completely  

u Rarely, extensive cerebral infarctions may result in total or partial visual defects 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology:  Neurological Manifestations  

u Blindness from retinal lesions is 
caused either by serous retinal 
detachment or rarely by retinal 
infarction, which is termed 
Purtscher retinopathy  

u Serious retinal detachment is 
usually unilateral and seldom 
causes total visual loss. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Pathophysiology:  Neurological Manifestations  

u generalized cerebral edema may develop and is usually 
manifest by mental status changes that vary from confusion to 
coma. à dangerous because fatal transtentorial herniation 
may result. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Prediction and prevention

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Prediction and prevention: vascular resistance testing

Provocative Pressor Tests.  

u Three tests have been extensively evaluated to assess the blood pressure rise in 
response to a stimulus: 

u  Roll-over test measures the hypertensive response in women at 28 to 32 weeks 
who are resting in the left lateral decubitus position and then roll over to the 
supine position.  

u Increased blood pressure signifies a positive test.  

u Isometric exercise test employs the same principle by squeezing a handball.  

u Angiotensin II infusion test is performed by giving incrementally increasing doses 
intravenously, and the hypertensive response is quantified. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018 chap 40 Hypertensive disorders 



Prediction and prevention: vascular resistance testing

Uterine Artery Doppler Velocimetry 

u Faulty trophoblastic invasion of the spiral arteries, results in diminished 
placental perfusion and upstream increased uterine artery 
resistance.  

u Increased uterine artery velocimetry determined by Doppler 
ultrasound in the first two trimesters should provide indirect evidence 
of this process and thus serve as a predictive test for preeclampsia  

u increased flow resistance results in an abnormal waveform 
represented by an exaggerated diastolic notch. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Prevention

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 

u Some Methods to Prevent Preeclampsia That Have Been Evaluated in 
Randomized Trials: 

u Dietary manipulation—low-salt diet, calcium or fish oil supplementation 

u Exercise—physical activity, stretching 

u Cardiovascular drugs—diuretics, antihypertensive drugs  

u Antioxidants—ascorbic acid (vitamin C), α-tocopherol (vitamin E), vitamin D  

u Antithrombotic drugs—low-dose aspirin, aspirin/dipyridamole, aspirin + heparin, 
aspirin + ketanserin 



PREVENTION OF PREECLAMPSIA

u Following the first-trimester screening and assessment for 
preterm PE, women identified at high risk should receive 
aspirin prophylaxis commencing at 11–14 weeks of 
gestation at a dose of 150 mg to be taken every night 
until either 36 weeks of gestation, when delivery occurs, 
or when PE is diagnosed. 

Poon et al, 2019. The International Federation of Gynecology and Obstetrics (FIGO) initiative on pre-eclampsia: A 
pragmatic guide for first-trimester screening and prevention 



PREVENTION OF PREECLAMPSIA
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Proposed aspirin regimen for preterm preeclampsia 

Poon et al, 2019. The International Federation of Gynecology and Obstetrics (FIGO) initiative on pre-eclampsia: A 
pragmatic guide for first-trimester screening and prevention 



Management

u management varies with the severity of endothelial cell injury and multiorgan 
dysfunction.  

u Increased surveillance permits more prompt recognition of ominous changes in 
blood pressure, critical laboratory findings, and clinical signs and symptoms 

u basic management objectives for any pregnancy complicated by preeclampsia 
are:  

u (1) termination of pregnancy with the least possible trauma to mother and 
fetus 

u (2) birth of an infant who subsequently thrives 

u (3) complete restoration of health to the mother

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Management : evaluation

A systematic evaluation is instituted to include the following:  

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

2. Weight determined daily  

3. Analysis for proteinuria or urine protein:creatinine ratio  

4. Blood pressure readings  

5. serum creatinine, complete blood count with platelet, liver enzymes 

6. Evaluation of fetal size and well-being and amnionic fluid volume

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Goals of management 

1. early identification of worsening 
preeclampsia 

2. development of a management 
plan for timely delivery. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Consideration for Delivery  

u Termination of pregnancy is the only cure for preeclampsia.  

u Headache, visual disturbances, oliguria, and epigastric pain are  
ominous signs. (may be indicative that convulsions may be imminent) 

u Severe preeclampsia demands anticonvulsant and antihypertensive 
therapy, followed by delivery. 

u Goals of treatment are to forestall convulsions, to prevent intracranial 
hemorrhage and serious damage to other vital organs, and to 
deliver a healthy newborn. 
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Consideration for delivery
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Consideration for delivery

u With moderate or severe preeclampsia that does not improve 
after hospitalization, delivery is advisable for the welfare of both 
mother and fetus.  

u Labor induction is carried out, usually with preinduction 
cervical ripening from a prostaglandin or osmotic dilator  

u Whenever it appears that induction almost certainly will not 
succeed or attempts have failed, then cesarean delivery is 
indicated. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Glucocorticoids for Lung Maturation  

u Glucocorticoids have been administered to women with severe 
hypertension who are remote from term.  

u Treatment does not seem to worsen maternal hypertension, and 
a decrease in the incidence of respiratory distress and improved 
fetal survival has been noted. 

u  Neonatal complications, including respiratory distress, 
intraventricular hemorrhage, and death, were decreased 
significantly when betamethasone was given compared with 
placebo. 
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Management 
algorithm for 
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Management of Gestational 
Hypertension and Preeclampsia 
Without Severe Features  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Indications for 
delivery in 
severe 
preeclampsia       
< 34 weeks
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Management of Eclampsia  

u Magnesium sulfate is highly effective in preventing convulsions in women 
with preeclampsia and in stopping them in those with eclampsia.  

u Tenets of management of eclampsia 

1. Control of convulsions using an IV loading dose of magnesium sulfate, 
followed by a maintenance dose, usually intravenous. 

2. Intermittent administration of an antihypertensive medication to lower 
blood pressure  

3. Avoidance of diuretics unless there is obvious pulmonary edema, 
limitation of intravenous fluid administration unless fluid loss is excessive, 
and avoidance of hyperosmotic agents  

4. Delivery of the fetus to achieve a remission of preeclampsia. 
Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Which patients should be given Magnesium Sulfate?

u the 2013 Task Force recommends that women with either 
eclampsia or severe preeclampsia should be given 
magnesium sulfate neuroprophylaxis.  

u At the same time, however, the 2013 Task Force suggests 
that all women with “mild” preeclampsia do not need 
magnesium sulfate neuroprophylaxis. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 
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Management of Eclampsia  

Magnesium Sulfate to Control Convulsions  
u magnesium sulfate administered parenterally is an effective 

anticonvulsant that avoids producing central nervous system 
depression in either the mother or the infant. It may be given 
intravenously by continuous infusion or intramuscularly by 
intermittent injection  

u Because labor and delivery is a more likely time for convulsions to 
develop, women with preeclampsia-eclampsia usually are given 
magnesium sulfate during labor and for 24 hours postpartum.  

u Magnesium sulfate is not given to treat hypertension. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018 chap 40 Hypertensive disorders 
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Management of Eclampsia  

Magnesium Sulfate toxicity 

u Eclamptic convulsions are almost always prevented or arrested by 
plasma magnesium levels maintained at 4 to 7 mEq/L (4.8 to 8.4 mg/
dL, or 2.0 to 3.5 mmol/L ) 

u Patellar reflexes disappear when the plasma magnesium level 
reaches 10 mEq/L—about 12 mg/dL—presumably because of a 
curariform action. This sign serves to warn of impending magnesium 
toxicity. 
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Management of Eclampsia  

Magnesium Sulfate toxicity 

u When plasma levels rise above 10 mEq/L, breathing becomes 
weakened.  

u At 12 mEq/L or higher levels, respiratory paralysis and respiratory arrest 
follow.  

u Treatment with calcium gluconate or calcium chloride, 1 g 
intravenously, along with withholding further magnesium sulfate, usually 
reverses mild to moderate respiratory depression. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 
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Serious complications of severe hypertension

1. placental abruption 

2. HELLP syndrome 

3. pulmonary edema 

4.  renal failure 

5. eclampsia  

6. Perinatal/maternal death 

7. Hypertensive encephalopathy 

8. Ruptured liver hematoma

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders 



Management of Severe Hypertension  

u National High Blood Pressure Education Program Working 
Group (2000) and the 2013 Task Force recommend treatment 
to lower systolic pressures to or below 160 mm Hg and 
diastolic pressures to or below 110 mm Hg.  

u Long-standing hypertension results in development of 
Charcot-Bouchard aneurysms in the deep penetrating 
arteries of the lenticulostriate branch of the middle cerebral 
arteries. 
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Antihypertensive agents

1. Hydralazine IV 

u administered IV with a 5-mg initial dose, followed by 5- to 10-mg 
doses at 15- to 20-minute intervals until a satisfactory response is 
achieved  

u limit the total dose to 30 mg per treatment cycle  

u target response antepartum or intrapartum is a decrease in diastolic 
blood pressure to 90 to 110 mm Hg.  

u Lower diastolic pressures risk compromised placental perfusion. 
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Antihypertensive agents

2. Labetalol  

u Αlpha 1- and nonselective β-blocker.  

u Some prefer its use over hydralazine because of fewer side effects  

u the American College of Obstetricians and Gynecologists (2012b) 
recommends starting with a 20-mg intravenous bolus. If not 
effective within 10 minutes, this is followed by 40 mg, then 80 mg 
every 10 minutes. Administration should not exceed a 220-mg total 
dose per treatment cycle. 
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Antihypertensive agents

3. Nifedipine  

u calcium-channel blocking agent has become popular because 
of its efficacy for control of acute pregnancy-related 
hypertension.  

u Royal College of Obstetricians and Gynaecologists (2006) 
recommend a 10-mg initial oral dose to be repeated in 30 minutes 
if necessary.  

u Nifedipine given sublingually is no longer recommended. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018 chap 40 Hypertensive disorders 



Antihypertensive agents

4. Diuretics 
u Potent loop diuretics can further compromise placental perfusion.  

u Immediate effects include depletion of intravascular volume, which 
most often is already reduced compared with that of normal 
pregnancy  

u before delivery, diuretics are not used to lower blood pressure  

u We limit antepartum use of furosemide or similar drugs solely to 
treatment of pulmonary edema 
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Antihypertensive agents

5. Other Antihypertensive Agents  

u A few other generally available antihypertensive agents are not widely used: 

1. verapamil (Ca channel antagonist) by intravenous infusion at 5 to 10 mg per 
hour.  

2. nimodipine given either by continuous infusion or orally  

3. intravenous ketanserin, a selective serotonergic (5HT2A) receptor blocker.  

4. Nitroprusside or nitroglycerine is recommended by some if there is not optimal 
response to first-line agents à fetal cyanide toxicity may develop after 4 hours. 
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Fluid Therapy  

u Lactated Ringer solution is administered routinely at the rate of 60 mL to no 
more than 125 mL per hour unless there is unusual fluid loss from vomiting, 
diarrhea, or diaphoresis, or, more likely, excessive blood loss with delivery.  

u Do not be tempted to increase IV fluids vigorously due to oliguria.  

u A controlled, conservative fluid administration is preferred for  severe 
preeclampsia who already has excessive extracellular fluid that is inappropriately 
distributed between intravascular and extravascular spaces. 

u  infusion of large fluid volumes enhances the maldistribution of extravascular fluid 
and thereby appreciably increases the risk of pulmonary and cerebral edema
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