HYPERTENSIVE DISORDERS IN PREGNANCY
Definition:
· Elevated BP in pregnancy or within 6 wks (42days) of termination of pregnancy with or without proteinuria observed on 2 occasions 6 hrs apart

· Hypertensive disorders complicating pregnancy are common and form one of the deadly triad, along with hemorrhage and infection that results in much of the maternal morbidity and mortality related to pregnancy.

· Proteinuria is defined as the excretion of 300 mg or more in a 24-hour specimen or 30mg/dL in a random specimen. 

Classification of HIP: 

· There are four major hypertensive disorders related to pregnancy based on onset of BP rise and proteinuria 
1. Preeclampsia
· Formerly called pregnancy-induced hypertension

· Pre-eclampsia: BP and proteinuria after 20 wks occurring after the 20th gestational week and most frequently near term
· Eclampsia: Coma or convulsions that cannot be explained by other causes in a preeclamptic patient.
2. Chronic hypertension 
· Chronic hypertension (or preexisting hypertension) is defined as systolic pressure 140 mmHg, diastolic pressure 90 mmHg, or both, that antedates pregnancy, is present before the 20th week of pregnancy, or persists longer than 12 weeks postpartum. 
· It can be primary (essential hypertension) or secondary to a variety of medical disorders.
3. Preeclampsia superimposed upon chronic hypertension 
· Superimposed preeclampsia is diagnosed when a woman with preexisting hypertension develops new onset proteinuria after 20 weeks of gestation. 
· Women with both preexisting hypertension and proteinuria are considered preeclamptic if there is an exacerbation of blood pressure to the severe range (systolic 160 mmHg or diastolic 110 mmHg) in the last half of pregnancy, especially if accompanied by symptoms or increased liver enzymes or thrombocytopenia.

4. Gestational hypertension 
· Gestational hypertension refers to hypertension (usually mild) without proteinuria (or other signs of preeclampsia) developing in the latter part of pregnancy 
· It should resolve by 12 weeks postpartum. 
· If the hypertension persists beyond 12 weeks postpartum, then the diagnosis is chronic hypertension that was masked in early pregnancy by the physiologic decrease in blood pressure.

5. Unclassified hypertension in pregnancy 
· Insufficient information or laziness: onset of proteinuria or hypertension not known

Criteria for diagnosis of HIP

· One of the following:

1. Systolic BP > 140 mmHg

2. Diastolic BP > 90 mmHg

3. Systolic rise > 30 mmHg above non- pregnant levels

4. Diastolic rise > 15 mmHg above non- pregnant levels

5. Mean arterial pressure (MAP) > 105mmHg

6. MAP > 20mmHg above non-pregnant levels
Epidemiology

· Hypertensive disorders complicate 10 to 20 percent of pregnancies. 
· Preeclampsia occurs in approximately 3 to 14 percent of all pregnancies worldwide and about 5 to 8 percent in the United States 
· In USA: Using population-based data, approximately 1% of pregnancies are complicated by chronic hypertension, 5-6% by gestational hypertension (without proteinuria), and 1-2% by preeclampsia
· The disease is mild in 75 percent of cases in the United States, and severe in 25 percent 
· Ten percent of preeclampsia occurs in pregnancies less than 34 weeks of gestation. 
· Preexisting hypertension complicates about 3 percent of pregnancies 
· Gestational hypertension occurs in about 6 percent of pregnancies
· While maternal diastolic blood pressure (DBP) greater than 110 mm Hg is associated with an increased risk for placental abruption and fetal growth restriction, superimposed preeclamptic disorders cause most of the morbidity due to chronic hypertension during pregnancy. 
· Severe maternal complications include eclamptic seizures, intracerebral hemorrhage, pulmonary edema due to capillary leak or myocardial dysfunction, acute renal failure due to vasospasm, proteinuria greater than 4-5 g/d, hepatic swelling with or without liver dysfunction, and disseminated intravascular coagulation and/or consumptive coagulopathy (rare). 
· Consumptive coagulopathy usually is associated with placental abruption and is uncommon as a primary manifestation of preeclampsia
· Fetal complications include abruptio placentae, intrauterine growth restriction, premature delivery, and intrauterine fetal death
1. Preeclampsia
Definition:

· Preeclampsia refers to the new onset of hypertension and proteinuria after 20 weeks of gestation in a previously normotensive woman 
· Criteria for the diagnosis of preeclampsia

· Systolic blood pressure 140 mmHg or  

· Diastolic blood pressure 90 mmHg and  

· Proteinuria of 0.3 g or greater in a 24-hour urine specimen

· The elevation in blood pressure should be sustained, which is generally regarded as two measurements at least six hours, but no more than seven days, apart.

· Diastolic blood pressure is determined based upon the fifth Korotkoff sound (disappearance) with patient sitting.

· A random urine protein determination of 30 mg/dL or 1+ on dipstick is suggestive, but not diagnostic, of the presence of this criterion.
· Preeclampsia is classified as mild or severe. 
· Patients with severe disease have one or more of the findings in the table 
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New onset proteinuric hypertension and at least one of the
following:

Symptoms of central nervous system dysfunction:
Blurred vision, scotomata, altered mental status, severe headache
Symptoms of liver capsule distention:
Right upper quadrant or epigastric pain
Nausea, vomiting
Hepatocellular injury:
Serum transaminase concentration at least twice normal
Severe blood pressure elevation:

Systolic blood pressure 2160 mm Hg or diastolic =110 mm Hg on two occasions at
least six hours apart

Thrombocytopenia:

Less than 100,000 platelets per cubic millimeter
Proteinuria:
5 or more grams in 24 hours
Oliguria
Severe fetal growth restriction
Pulmonary edema or cyanosis

Cerebrovascular accident





· Eclampsia refers to the development of grand mal seizures in a woman with gestational hypertension or preeclampsia. 
· The seizures should not be attributable to another cause.

Epidemiology

· Preeclampsia occurs in about 6% of the general population; the incidence varies with geographic location. 
Predisposing factors 
· Nulliparity (Condition of having borne no children) 
· Black race 
· Maternal age below 20 or over 35 years 
· Low socioeconomic status 
· Multiple gestation (condition of bearing two or more fetuses simultaneously)
· Hydatidiform mole 
· Polyhydramnios 
· Nonimmune fetal hydrops/Hydrops fetalis
· Obesity 
· Diabetes mellitus
· Chronic hypertension  
· Underlying renal disease
· Vascular or connective tissue disease
· Male partner whose previous partner had preeclampsia
· Unexplained fetal growth restriction
· Family history of pregnancy-induced hypertension
· Preeclampsia in a previous pregnancy
· First pregnancy
· The antiphospholipid syndrome
· A prolonged interval between pregnancies
· Interpregnancy interval less than 2 years or more than 10 years
Pathogenesis:
· Some theories include 
1. Endothelial cell injury, 
2. Rejection phenomenon (insufficient production of blocking antibodies), 
3. Compromised placental perfusion, 
4. Altered vascular reactivity, 
5. Imbalance between prostacyclin and thromboxane, 
6. Decreased glomerular filtration rate with retention of salt and water, 
7. Decreased intravascular volume, 
8. Increased central nervous system irritability, 
9. Disseminated intravascular coagulation, 
10. Uterine muscle stretch (ischemia), 
11. Dietary factors, and 
12. Genetic factors. 
Systemic endothelial dysfunction 

· Although the exact pathophysiologic mechanism is not clearly understood, preeclampsia is primarily a disorder of endothelial function with associated vasospasm
· Hypertension occurring in preeclampsia is due primarily to vasospasm, with arterial constriction and relatively reduced intravascular volume compared to normal pregnancy
· All of the clinical features of preeclampsia can be explained as maternal responses to generalized endothelial dysfunction 
· Disturbed endothelial control of vascular tone causes hypertension, increased vascular permeability results in edema and proteinuria, and abnormal endothelial expression of procoagulants leads to coagulopathy. 
· These changes also cause ischemia of target organs, such as the brain, liver, kidney, and placenta
· Women with preexisting vascular disease appear to be more susceptible to developing preeclampsia, possibly because of preexisting endothelial cell damage
· The vascular endothelium produces a number of important substances including endothelial-derived relaxing factor or nitric oxide, endothelin-1, prostacyclin, and tissue plasminogen activator. 
· Thus, endothelial cells modify the contractile response of the underlying smooth muscle cells, prevent intravascular coagulation, and maintain the integrity of the intravascular compartment.

· Several findings suggest endothelial injury in preeclampsia. 

· The characteristic renal lesion of preeclampsia "glomeruloendotheliosis" is manifested primarily by swelling of the glomerular capillary endothelial cells.

· The hematologic changes of preeclampsia, i.e. thrombocytopenia and microangiopathic hemolytic anemia, are similar to those found in thrombotic thrombocytopenic purpura or hemolytic uremic syndrome-disorders in which endothelial dysfunction is thought to be important. 

· Activation of the clotting cascade and increased sensitivity to pressors are compatible with endothelial cell dysfunction. 

· Biochemical evidence includes an imbalance in the prostacyclin: thromboxane ratio and high circulating concentrations of von Willebrand factor, endothelin, and cellular fibronectin. 
· Serum from preeclamptic women, when applied to human umbilical vein endothelial cell cultures, thromboxane ratio and high circulating concentrations of von Willebrand factor, endothelin, and cellular fibronectin. 
Immunologic factors 

· Evidence also indicates that an altered maternal immune response to fetal/placental tissue may contribute to the development of preeclampsia.
· When the placenta is diseased, it can affect the fetus via decreased utero-placental blood flow. 
· This decrease in perfusion can manifest clinically as nonreassuring fetal heart rate testing, low scores on a biophysical profile, oligohydramnios, and as fetal growth restriction in severe cases
· The focus on immunologic factors as a possible contributor to the placental abnormality is based upon the observation that prior exposure to paternal/fetal antigens appears to protect against preeclampsia.
· In summary, the current hypothesis for the pathogenesis of preeclampsia is that an immunologic disturbance causes abnormal placental implantation resulting in decreased placental perfusion. 

· The abnormal perfusion stimulates the production of substances in the blood that activate or injure endothelial cells. 

· The vascular endothelium provides a single target for these blood-borne products, which explains the multiple organ system involvement in preeclampsia.
Genetic factors 

· Although most cases of preeclampsia are sporadic, genetic factors are thought to play a role in disease susceptibility
· Primigravid women with a family history of preeclampsia (e.g. affected mother or sister) have a two to five fold higher risk of the disease than primigravid women with no such history
· The spouses of men who were the product of a pregnancy complicated by preeclampsia are more likely to develop preeclampsia than spouses of men without this history 
· A woman who becomes pregnant by a man whose previous partner had preeclampsia is at higher risk of developing the disorder than if the pregnancy with the previous partner was normotensive

Pathophysiology
Central Nervous System

· Blood pressure may rise to levels at which autoregulation cannot function. 

· When this occurs, the endothelial tight junctions open, causing plasma and red blood cells to leak into the extravascular space 

· This may result in petechial hemorrhage or gross intracranial hemorrhage.

· The pathologic findings are similar to those of hypertensive encephalopathy. 
· These abnormalities include fibrinoid necrosis and thrombosis of arterioles, microinfarcts, and petechial hemorrhages 
· Two theories have been proposed to explain the pathogenesis of hypertensive encephalopathy, vasospasm, and forced dilation. 
· In the first, vasospasm causes local ischemia, arteriolar necrosis, and disruption of the blood-brain barrier.
· According to the second, as blood pressure rises above the limit of autoregulation, cerebral vasodilation occurs. 
· Initially, some vessel segments dilate, and some remain constricted.
· Overdistention of the dilated segments results in necrosis of the medial muscle fibers and damage to the vessel wall
Eyes
· Both serous retinal detachment and cortical blindness may occur.

Pulmonary System
· Pulmonary edema may occur with severe preeclampsia or eclampsia.

· It may be cardiogenic or noncardiogenic and usually occurs postpartum. 
· In some cases it may be related to excessive fluid administration or to delayed mobilization of extravascular fluid.
· It may also be related to decreased plasma colloid oncotic pressure from proteinuria, use of crystalloids to replace blood loss, and decreased hepatic synthesis of albumin.
Cardiovascular System
· Plasma volume is reduced in patients with preeclampsia.
· Normal physiologic volume expansion does not occur, possibly because of generalized vasoconstriction, capillary leak, or some other factor
Liver
· The spectrum of liver disease in preeclampsia is broad, ranging from subclinical involvement with the only manifestation being fibrin deposition along the hepatic sinusoids to rupture of the liver. 
· Within these extremes lie the HELLP syndrome (hemolysis, elevated liver enzymes, and low platelets) and hepatic infarction.

Kidneys
· The characteristic lesion of preeclampsia, glomeruloendotheliosis, is a swelling of the glomerular capillary endothelium that causes decreased glomerular perfusion and glomerular filtration rate

Blood
· In some, a spectrum of abnormalities may be found, ranging from isolated thrombocytopenia to microangiopathic hemolytic anemia to disseminated intravascular coagulation (DIC). 

· Thrombocytopenia is the most common abnormality; a count of less than 150,000/uL is found in 15-20% of patients. 
· Fibrinogen levels are actually elevated in preeclamptic women as compared with normotensive patients.

Endocrine System
· In normal pregnancy, estrogen's effect on the liver markedly increases production of renin substrate. 

· This increases plasma renin activity, plasma renin concentration, and angiotensin II levels. 
· Plasma aldosterone levels rise even higher than can be accounted for by the prevailing plasma renin activity.
· The vascular refractoriness to catecholamines is lacking in preeclampsia, as is the refractoriness to other endogenous vasopressors such as antidiuretic hormone and angiotensin II.

Prostacyclin

· It increases intracellular cAMP in smooth muscle cells and platelets resulting in vasodilator and platelet antiaggregatory effects.
· Mechanical or chemical perturbation of the endothelial cell membrane stimulates formation and release of prostacyclin.
Nitric Oxide
· Nitric oxide (NO) is an endogenous vasodilator and inhibitor of platelet aggregation and acts synergistically with prostacyclin. It is produced by endothelial cells from L-arginine.

Endothelin-1
· In addition to the relaxing factors prostacyclin and NO, the vascular endothelium releases vasoconstrictor substances.

Placenta
· In normal pregnancy, the proliferating trophoblast invades the decidua and the adjacent myometrium in 2 forms: interstitial and endovascular. 
· The role of the interstitial form is not clear but it may serve to anchor the placenta.

Clinical manifestations
Hypertension
· Hypertension is the most important criterion for the diagnosis of preeclampsia, and it may occur suddenly.

· Many young primigravidas have blood pressure readings of 100-110/60-70 mm Hg during the second trimester. 
· Pregnancy related hypertension is defined as a systolic blood pressure 140 mmHg or diastolic blood pressure 90 mmHg in a woman who was normotensive prior to 20 weeks of gestation 
· The blood pressure should be taken with an appropriately sized cuff (i.e. length 1.5 times the upper arm circumference or cuff bladder able to encircle 80 percent or more of the arm) placed on the right arm at the same level as the heart with the woman sitting for at least 10 minutes; the disappearance of the fifth Korotkoff sound indicates the diastolic pressure. 
· The pressure should be recorded to the nearest 2 mmHg.
· An increase of 15 mm Hg in the diastolic or 30 mm Hg in the systolic pressure should be considered ominous.
· In the past, an elevation of systolic pressure by 30 mmHg or an increase in diastolic pressure by 15 mmHg from values recorded in early pregnancy, with or without associated proteinuria, was considered indicative of preeclampsia, even in the absence of hypertension. 
· These blood pressure criteria have been rejected because of their low sensitivity and predictive values, about 30 percent for both, and lack of association with adverse pregnancy outcome
· Before making a diagnosis of hypertension, the possibility of "white coat hypertension" should be considered.
Proteinuria
· In addition to hypertension, proteinuria (i.e. 0.3 g protein in a 24-hour urine specimen or persistent 1+ on dipstick) must be present to make a diagnosis of preeclampsia. 
· Proteinuria is the last sign to develop. 
· Eclampsia may occur without proteinuria. 
· One set of researchers found no proteinuria in 29% of one series of eclamptic patients. 
· Most patients with proteinuria will have glomeruloendotheliosis on kidney biopsy. 
· Proteinuria in preeclampsia is an indicator of fetal jeopardy. 
· The incidence of SGA infants and perinatal mortality is markedly increased in patients with proteinuric preeclampsia.
· Proteinuria is due, in part, to impaired integrity of the glomerular barrier and altered tubular handling of filtered proteins (hypofiltration) leading to increased protein excretion 
· Both size and charge selectivity of the glomerular barrier are affected
Edema and intravascular volume 

· Most pregnant women have edema, whether or not they have preeclampsia. 
· Therefore, the presence of edema is no longer part of the diagnostic criteria. 
· However, sudden and rapid weight gain (e.g. >5 pounds/week) and facial edema often occur in women who develop preeclampsia
· However, edema is a common occurrence in women with normal pregnancy, and preeclampsia may occur in women with no edema. 
· There is no evidence that there is underfilling of the arterial circulation; rather, the reduced volume may be a consequence of vasoconstriction ("overfill" edema).
Hematologic changes 
· Increased platelet turnover is a consistent feature of preeclampsia 
· The most common coagulation abnormality in preeclampsia is thrombocytopenia due to formation of microthrombi.
· Microangiopathic hemolysis may also occur and is detected by examination of a blood smear for schistocytes and helmet cells or elevation in the serum lactate dehydrogenase concentration. 
· Hemolysis is associated with a low hematocrit, while hemoconcentration is associated with a high hematocrit.

Liver 

· Factors involved in glomerular and hepatic injury may be similar, with vasospasm and precipitation of fibrin affecting both organs 
· Periportal hemorrhage, ischemic lesions, and microvesicular fat deposition are other histologic findings observed in the livers of preeclamptic women
· The clinical manifestations of liver involvement include right upper quadrant or epigastric pain, elevated transaminases and, in the most severe cases, subcapsular hemorrhage or hepatic rupture, which may represent HELLP syndrome (Hemolysis, Elevated Liver function tests, Low Platelets).
Central nervous system and eye 

· Central nervous system manifestations of preeclampsia include headache, blurred vision, scotomata, and, rarely, cortical blindness. 
· Seizures in a preeclamptic woman signify a change in diagnosis to eclampsia. 
· One in 200 mildly preeclamptic and 2 percent of severely preeclamptic women will develop eclamptic seizures. 
· Stroke leading to death or disability is the most serious complication of severe preeclampsia/eclampsia, but is also rare.
· Histopathologic correlates include hemorrhage, petechiae, vasculopathy, ischemic brain damage, microinfarcts, and fibrinoid necrosis
· Cortical blindness is typically transient 
· Blindness related to retinal pathology, such as retinal artery or venous thrombosis, retinal detachment, optic nerve damage, retinal artery spasm, and retinal ischemia, may be permanent
Heart 

· Preeclampsia does not directly affect the myocardium. 
· However, decrements in left ventricular performance can occur and reflect a physiologically appropriate response to increased afterload 
· Women who develop preeclampsia have elevated cardiac outputs before clinical diagnosis, with normal total peripheral resistance during the latent phase 
· After clinical manifestations become apparent, there is a marked reduction in cardiac output and increase in peripheral resistance 
· However, severe preeclampsia can be associated with a highly variable hemodynamic profile
Pulmonary edema 

· The etiology of pulmonary edema in preeclampsia is multifactorial. 
· Excessive elevations in pulmonary vascular hydrostatic pressure (PCWP) compared to plasma oncotic pressure may produce pulmonary edema in some women, particularly in the postpartum period. 
· Other causes of pulmonary edema are capillary leak, left heart failure, and iatrogenic volume overload.
Fetus and placenta 

· The fetal consequences of chronic placental hypoperfusion are fetal growth restriction and oligohydramnios
· Abruptio placenta is infrequent (less than 1 percent) in women with mild preeclampsia, but has been reported in 3 percent of those with severe disease
· Iatrogenic preterm delivery is a secondary result of fetal or maternal complications. 
· Preeclampsia does not appear to accelerate fetal maturation, as once believed.
Investigations
· Routine tests when evaluating a patient for preeclampsia include: CBC count, electrolytes, BUN, creatinine, liver enzymes and bilirubin, and a urine dip for protein
· The hemoglobin and hematocrit may be elevated due to hemoconcentration, or in more severe cases, there may be anemia secondary to hemolysis. 

· Thrombocytopenia is often present. 

· Fibrin split products and decreased coagulation factors may be detected. 
· Quantification of protein excretion: Excretion of 300 mg or more in 24 hours is necessary for diagnosis or at least 1+ protein on dipstick of two urine specimens collected at least four hours apart; 3+ or greater or 5 g or more per day is a criterion of severe disease. 
· Urinalysis reveals proteinuria and occasional hyaline casts.

· Serum creatinine concentration: An elevated or rising level suggests severe disease (normal 0.6-0.8mg/dL)
· Serum alanine and aspartate aminotransferase concentrations (ALT and AST): Elevated or rising levels suggest hepatic dysfunction indicative of severe disease
· Serum lactate dehydrogenase (LDH) concentration: Microangiopathic hemolysis is suggested by an elevated LDH level and red cell fragmentation (schistocytes or helmet cells) on peripheral blood smear 
· Microangiopathic hemolysis is present in severe disease or HELLP syndrome (Hemolysis, Elevated Liver function tests, Low Platelets).
· Uric acid is usually elevated above 6mg/dL.

· Alkaline phosphatase may increase 2- to 3-fold. 

· Blood glucose and electrolytes are normal. 
· Fetal well-being is evaluated by a nonstress test or biophysical profile. 
· In addition, the fetus is examined by ultrasound to evaluate growth and amniotic fluid volume.
Complications
· Preeclampsia may be associated with early delivery and fetal complications due to prematurity. 

· Fetal risks include acute and chronic uteroplacental insufficiency.
· In the most severe cases, this may result in intrapartum fetal distress or stillbirth. 

· Chronic uteroplacental insufficiency increases the risk of intrauterine growth retardation and oligohydramnios.

Treatment
Principles of management

· The definitive treatment of preeclampsia is delivery to prevent development of maternal or fetal complications from disease progression. 
· Whether or not to deliver the fetus is based upon gestational age, maternal and fetal condition, and the severity of preeclampsia.
· The primary objective is the safety of the mother and then the delivery of a healthy newborn
· If a pregnant woman's blood pressure is sustained greater than 160 mm Hg systolic and/or 110 mm Hg diastolic at any time, lowering the blood pressure quickly with rapid-acting agents is indicated for maternal safety. 
· Anticonvulsant therapy may be undertaken in the setting of severe preeclampsia (primary prophylaxis) or in the setting of eclamptic seizures (secondary prophylaxis). 
· The most effective agent is IV magnesium sulfate; phenytoin is an alternative, although less effective, therapy
· An antihypertensive medication class to avoid during pregnancy is angiotensin-converting enzyme (ACE) inhibitors, as they are associated with fetal renal dysgenesis or death when used in the second and third trimesters. 
· Angiotensin II receptor antagonists/blockers are not used during pregnancy because of similar mechanism of action as ACE inhibitors. 
· Diuretics do not cause fetal malformations but are generally avoided in pregnancy as they prevent the physiologic volume expansion seen in normal pregnancy. 
· They may be used in states of volume-dependant hypertension, such as renal or cardiac disease
· Alpha-adrenergic inhibitors: Used to treat chronic hypertension during pregnancy. 
· At low doses, an alpha-adrenergic receptor blocker may be used as monotherapy in the treatment of hypertension. 
· At higher doses, it may cause sodium and fluid to accumulate. 
· As a result, concurrent diuretic therapy may be required to maintain the hypotensive effects of the alpha-receptor blockers
Mild Preeclampsia
· A pregnancy complicated by mild preeclampsia at or beyond 37 weeks should be delivered.
· Thus, regardless of cervical status, induction of labor should be recommended. 
· Cesarean section may be performed based on standard obstetric criteria
· This minimizes the risk of progression to severe disease and its complications.

· Prior to 37 weeks, expectant management is appropriate to enable further fetal growth and maturation

· In most cases, patients should be hospitalized and monitored carefully for the development of worsening preeclampsia or complications of preeclampsia
· The treatment of preeclampsia is bed rest and delivery. 

· A typical home regimen consists of bed rest, daily urine dipstick measurements of proteinuria, and blood pressure monitoring. 

· While bedrest has been recommended in women with preeclampsia, little evidence supports its benefit. 
· In fact, prolonged bed rest during pregnancy increases the risk of thromboembolism
· Patients are seen at least twice weekly for antepartum fetal heart rate testing and periodic 24-hour urine protein measurements

· Patients must be warned of danger signals such as severe headache, epigastric pain, or visual disturbances.

· Antihypertensive medications are usually withheld unless the diastolic blood pressure exceeds 100 mm Hg and the gestational age is 30 weeks or less

· If a patient is at 34 weeks' gestation or more and has ruptured membranes, abnormal fetal testing, progressive labor, or fetal growth restriction in the setting of mild preeclampsia, delivery is recommended.
· Corticosteroids should be used to accelerate fetal lung maturity in patients with preeclampsia when there is an immature L: S ratio if it is thought that delivery may occur in the next 2-7 days. 
Severe Preeclampsia
· The goals of management of severe preeclampsia are 
1. Prevention of convulsions 
2. Control of maternal blood pressure  
3. Initiation of delivery 

· When severe preeclampsia is diagnosed after 34 weeks' gestation, delivery is most appropriate. 
· Delivery is the definitive mode of therapy if severe preeclampsia develops at or beyond 36 weeks' gestation or if there is evidence of fetal lung maturity or fetal jeopardy.
· The mode of delivery should depend on severity of the disease and the likelihood of a successful induction. 
· However, whenever possible, vaginal delivery should be attempted and cesarean section should be reserved for routine obstetric indications. 
· In addition, women with severe preeclampsia who have nonreassuring fetal status, ruptured membranes, labor, or maternal distress should be delivered regardless of gestational age. 
· If a woman with severe preeclampsia is at 32 weeks' gestation or more and has received a course of steroid, she should be delivered as well
· Management of patients with severe preeclampsia occurring earlier in pregnancy is controversial. 
· Some institutions use antihypertensive drugs to control maternal blood pressure until fetal lung maturity is reached.
· Anyone at 32-34 weeks with severe preeclampsia should be considered for delivery, and the fetus may benefit from corticosteroids. 

· In patients 23-32 weeks with severe preeclampsia, delivery may be delayed in an effort to reduce perinatal morbidity and mortality.

· The mother should be placed on magnesium sulfate for a minimum of the first 24 hours while the diagnosis is made. 

· The patient should be given corticosteroids to promote fetal lung maturity.

· If the gestational age is less than 23 weeks, the patient should be offered induction of labor to terminate the pregnancy.

· Vaginal delivery is preferable to cesarean section and labor induction should be aggressive. 

· A clear endpoint for delivery should be determined, usually within 24 hours. 

· If delivery is not achieved within the set time frame, cesarean is warranted.
· Expectant management of severe preeclampsia: If a patient presents with severe preeclampsia before 34 weeks' gestation, but appears stable and fetal condition is reassuring, expectant management may be considered 
· This type of management should be considered only in a tertiary center.
· Women with severe preeclampsia who are managed expectantly must be delivered under the following circumstances:

· Nonreassuring fetal heart status 

· Uncontrollable blood pressure 

· Oligohydramnios with AFI of less than 5 cm 

· Severe intrauterine growth restriction where estimated fetal weight is less than 5% 

· Oliguria (<500 mL/24 h) 

· Serum creatinine level of at least 1.5 mg/dL 

· Pulmonary edema 

· Shortness of breath or chest pain with pulse oximetry of <94% on room air 

· Headache that is persistent and severe 

· Right upper quadrant tenderness 

· Development of HELLP syndrome

· Dosages: Nifedipine 20mg BD and or Methyldopa: Aldomet 500mg TDS. 
Seizure prophylaxis
· Magnesium sulfate is the drug of choice for seizure prophylaxis in women with preeclampsia
· Therapy is started at the beginning of labor or prior to cesarean section and continued 24 hours postpartum in most cases. 

· The duration of postpartum therapy may be modified depending on the severity of the disease. 

· Treatment is started by administering an intravenous (IV) loading dose of 4-6 g magnesium sulfate, followed by a maintenance dose of 1-3 g/h. 

· Proposed mechanisms of action of magnesium sulfate therapy are prevention of calcium ion transport, cerebral blood vessel dilatation, and prevention of platelet aggregations
· Magnesium sulfate therapy for seizure prophylaxis should be administered to all women with severe preeclampsia during induction or labor.

Acute treatment of severe hypertension in pregnancy
· Systolic blood pressure of 160 mm Hg or greater and/or diastolic pressure of 110 mm Hg or greater must be treated right away. 

· The goal is to maintain the blood pressure around 140/90 mm Hg. 

· Hydralazine is a direct peripheral arteriolar vasodilator

· Hydralazine has a slow onset of action (10–20 min) and peaks approximately 20 minutes after administration. 

· Hydralazine should be given as an IV bolus at a dose of 5–10 mg, depending on the severity of hypertension. 

· It may be administered every 20 minutes up to a maximum dose of 30 mg.
· Infusion: Give IV 40mg in 500mls of 10% dextrose at 20 drops per minute. 

· Check BP every 15-30 minutes.

· Repeat dose every 15-30 minutes until diastolic pressure of 90-100 mmHg is reached
· Labetalol is a selective alpha-blocker and nonselective beta-blocker that produces vasodilatation and results in a decrease in systemic vascular resistance. 
· The dosage for labetalol is 20 mg IV with repeat doses (40, 80, 80, and 80 mg) every 10 minutes up to a maximum dose of 300 mg. 
· Decreases in blood pressure are observed after 5 minutes (in contrast to the slower onset of action of hydralazine) and results in less overshoot hypertension than hydralazine.
· Labetalol is a selective alpha-blocker and nonselective beta-blocker that produces vasodilatation and results in a decrease in systemic vascular resistance. 
· Calcium channel blockers act on arteriolar smooth muscle and induce vasodilatation by blocking calcium entry into the cells. 
· Nifedipine is the oral calcium channel blocker that is used in the management of hypertension in pregnancy. 
· The dosage of nifedipine is 10 mg PO every 15-30 minutes with a maximum of 3 doses.
· In a severe hypertensive emergency, when above mentioned medications have failed to lower blood pressure, sodium nitroprusside may be given. 
· Nitroprusside results in the release of nitric oxide, which subsequently results in significant vasodilation. 
· Preload and afterload are then greatly decreased. 
· The onset of action is rapid, and severe rebound hypertension may result.
Precautions

· Do not use diuretics except in cardiac failure.

· In severe preeclampsia and eclampsia, control the pressure and fits and terminate the pregnancy within 4-6hrs irrespective of the gestational age.

· Catheterize to monitor urine output.
Postpartum Management

· Preeclampsia resolves after delivery. 
· However, patients may still have elevated blood pressure postpartum. 
· Liver function tests and platelet counts must be performed to document decreasing values prior to hospital discharge. 
· In addition, one third of seizures occur in the postpartum period, most within 24 hours of delivery, and almost all within 48 hours.
· Therefore, magnesium sulfate seizure prophylaxis is continued for 24 hours postpartum

· Rarely, a patient may have elevated liver enzymes, thrombocytopenia, and renal insufficiency beyond 72 hours after delivery. 

· In these cases, the possibility of hemolytic uremic syndrome (HUS) or thrombotic thrombocytopenic purpura (TTP) must be considered. 
· In these situations, plasmapheresis along with corticosteroid therapy may be of some benefit and must be discussed with renal and hematology consultants

· In addition, use of dexamethasone (10 mg IV q6-12h for 2 doses followed by 5 mg IV q6-12h for 2 doses) has been proposed in the postpartum period to restore platelet count to normal range in those with persistent thrombocytopenia.
· The effectiveness of this therapy in preventing severe hemorrhage or ameliorating the disease course needs to be investigated further

· Elevated blood pressure may be controlled with nifedipine or labetalol postpartum. 
· If a patient is discharged with blood pressure medication, reassessment and a blood pressure check should be performed at the latest one week after discharge. 
· Unless a woman has undiagnosed chronic hypertension, in most cases of preeclampsia, the blood pressure returns to baseline by 12 weeks' postpartum
Prevention and Prediction of Preeclampsia

· Efforts to prevent preeclampsia have been disappointing.
· To date, a systematic review of 14 trials using low-dose aspirin (60-150 mg/d) in women with risk factors for preeclampsia concluded that aspirin reduced the risk of preeclampsia (OR 0.86, 95% CI, 0.76-0.96) along with perinatal death, but did not significantly affect birth weight or the risk of abruption.
· Low-dose aspirin in unselected nulliparous women seems to reduce the incidence only slightly (RR 0.7, 95% CI 0.6-1.0).
· For women with risk factors for preeclampsia, starting low-dose aspirin (commonly, one tablet of baby aspirin per day), beginning at 12-14 weeks' gestation is reasonable. 
· The safety of low-dose aspirin use in the second and third trimesters is well established

· The use of calcium and vitamin C and E supplementations in low-risk populations did not reduce the incidence of preeclampsia.
· Use of low molecular weight heparin in women with thrombophilia who have a history of adverse outcome has been investigated. 
· However, to date, no data suggest that the use of heparin prophylaxis lowers the incidence of preeclampsia

· Numerous screening tests for preeclampsia have been proposed over the past few decades. 
· A screening test should be safe, valid, reliable, acceptable to the population, reproducible, appropriate for the population, and economical. 
· Preeclampsia is an appropriate disease to screen, as it is common, important, and increases both maternal mortality and perinatal mortality.

· In general, the recurrence risk of preeclampsia in a woman whose previous pregnancy was complicated by preeclampsia near term is approximately 10%.
· If a woman had severe preeclampsia (including HELLP syndrome and/or eclampsia), she has 20% risk of developing preeclampsia sometime in her subsequent pregnancy
ECLAMPSIA
Introduction:

· Eclampsia occurs in 0.2-0.5% of all deliveries, with occurrence being influenced by the same factors as in preeclampsia. 

· About 75% of eclamptic seizures occur before delivery. 

· About 50% of postpartum eclamptic seizures occur in the first 48 hours after delivery, but they may occur as late as 6 weeks postpartum.

Pathophysiology
· Seizures have been attributed to platelet thrombi, hypoxia due to localized vasoconstriction, and foci of hemorrhage in the cortex. 
· There is also a mistaken tendency to equate eclampsia with hypertensive encephalopathy.

Clinical Findings
· There is usually no aura preceding the seizure, and the patient may have one, two, or many seizures. 
· Unconsciousness lasts for a variable period of time. 

· The patient hyperventilates after the tonic-clonic seizure to compensate for the respiratory and lactic acidosis that develops during the apneic phase. 

· Fever is rare but is a poor prognostic sign.

· Seizure-induced complications may include tongue biting, broken bones, head trauma, or aspiration. 

· Pulmonary edema and retinal detachment have also been noted following seizures.

Treatment
· When eclamptic seizures occur, maternal injury must be prevented. 

· The airway must be protected and oxygenation assured, including placement of a supportive airway, if necessary, to prevent aspiration. 

· Management may include placement of a padded tongue blade and suctioning of the oral cavity. 
· Pulse oximetry should be performed to monitor oxygenation and oxygen by facemask should be provided.
· Fetal monitoring may be instituted when the maternal airway and seizures are under control, since intervention for the fetus should not be considered until the mother’s condition is stabilized

· Magnesium sulfate must be administered to prevent further seizure activity. 

· A loading dose of 4-6 g followed by a maintenance dose of 2 g/h is given. 

· Of women with eclampsia, 10% will have a second convulsion after receiving magnesium sulfate.
· Occasionally, convulsions may recur even though a patient receives adequate doses of magnesium sulfate. 

· In these patients, sodium amobarbital, 250 mg IV over 3–5 minutes, may be administered.
· Alternatively, benzodiazepine may be administered along with magnesium sulfate, since patients may have other underlying CNS causes for their seizure

· The utmost priority in managing eclampsia is maternal safety. 

· Only when the mother is safe enough to undergo surgery may cesarean delivery be considered. 

· If a cesarean delivery is not indicated, a vaginal delivery should be attempted

· In terms of anesthesia for cesarean section or for pain control during labor, spinal and epidural anesthesia are contraindicated if the patient has severe thrombocytopenia (platelet count <50,000/mm3). 

· If general anesthesia is necessary in case of an emergency cesarean or secondary to severe thrombocytopenia, a significant increase in blood pressure may be encountered during intubation, therefore elevating the risk of stroke. 

· In this situation, blood pressure must be controlled in close collaboration with the anesthesiology team. 

· Transfusion of blood products must be anticipated

Prevention of convulsions
Loading dose:

· Give Magnesium Sulphate 4g of 20% solution IV over 5-10mins.

· Follow promptly with 10g of 50% solution; 5g in each buttock as deep IM injection with 1ml of 2% lignocaine (minimize pain).

· If convulsions occur after loading dose, give 4g MgSO4 IV over 5 minutes.

Maintenance dose:

· MgSO4 5g of 50% solution and 1ml of 2% lignocaine given IM every 4 hours into alternate buttocks. 
· Before giving the dose, ensure that:

1. Respiratory rate is 16 per minute or more.

2. Urine output is 120ml or more in the last 4hrs, i.e. 30mls per hr

3. Patellar tendon reflexes are present and normal.

· If the three conditions are unsatisfactory, withhold or delay the dose and have the antidote ready.
· Antidote: calcium gluconate 1-2 (10-20ml of 10% solution) IV slowly until respiration improves. (>16 breaths per minute).
Intrapartum
1st Stage 

Monitoring:
· Labour - use partograph.
· Vital signs every 30 minutes.
· Urine output and proteins.
· Foetal heart rate every 15 minutes.
2nd Stage

· Shorten by use of vacuum delivery.

3rd Stage

· Ergometrine is CONTRAINDICATED.

· Active management of 3rd stage of labour.
Post partum management
· Monitor Blood pressure half-hourly for the first 2 hours post partum then hourly for first 24-48 hours.

· Continue therapy with:

a) Antihypertensives (oral: Nifedipine, Aldomet.)

b) Magnesium Sulphate (prevent convulsions post partum.)

· Monitor urine output and protein.

· Taper off drugs as per maternal improvement.

· In case of end organ damage, refer for management in the specialized units (ICU, Renal Unit, and Ophthalmology.)

2. Control of hypertension

· Reductions in maternal blood pressure tend to decrease uteroplacental perfusion and caution against treatments that will cause large, precipitate drops in mean arterial pressure
· Antihypertensive drugs are usually given if the diastolic blood pressure exceeds 110 mm Hg. 

· The goal is to bring the diastolic blood pressure into the 90-100 mm Hg range.

Chronic hypertension
Introduction:

· The incidence of chronic hypertension varies among different populations, ranging from 0.5-4% and averaging 2.5%. 
· Chronic hypertension in pregnancy is usually idiopathic (80%) or due to renal disease (20%)

· A number of renal diseases may be causative, the most common being chronic glomerulonephritis, interstitial nephritis, diabetic glomerulosclerosis, IgA nephropathy, and renal artery stenosis.
Symptoms and Signs
· Patients with chronic hypertension tend to be over 30 years of age, obese, and multiparous, with associated medical problems such as diabetes or renal disease.

· The typical patient has hypertension without other signs of preeclampsia (e.g. proteinuria or nondependent edema). 

· The diagnosis is made on the basis of documented hypertension before conception or before 20 weeks' gestation or persistence of hypertension after the puerperium (6 weeks).
Laboratory, X-Ray, and Electrocardiographic Findings
· The ECG may show left ventricular hypertrophy in 5-10% of patients. 
· Elevated serum creatinine, decreased creatinine clearance, and proteinuria are also present in about 5-10% of patients with chronic hypertension. 

· The chest x-ray is usually normal, though it may reveal cardiomegaly. Patients with left ventricular hypertrophy or elevated serum creatinine are at increased risk for developing superimposed preeclampsia.
· Patients with cardiomegaly due to either hypertensive cardiovascular disease or congestive cardiomyopathy are at increased risk for superimposed preeclampsia, pulmonary edema, and arrhythmias.

Complications
Maternal Complications
· The main complication of chronic hypertension is superimposed preeclampsia, which occurs in about one-third of patients. 

· Patients tend to deteriorate faster with superimposed preeclampsia than with preeclampsia alone.

· There is an increased risk of abruptio placentae with chronic hypertension (0.4-10%). 

· Associated with this condition is the risk of disseminated intravascular coagulation, acute tubular necrosis, or renal cortical necrosis.

Fetal Complications
· The fetus has a 25-30% risk of prematurity and a 10-15% risk of growth restriction.

· Preeclampsia tends to occur after 34 weeks' gestation, so that prematurity is not a great concern. 

· Preeclampsia superimposed on chronic hypertension frequently occurs earlier (at 26-34 weeks), and in such cases, fetuses are at double jeopardy for prematurity and intrauterine growth retardation. 
· In addition, there is a risk of stillbirth or intrapartum fetal distress due to abruptio placentae or chronic intrauterine asphyxia.

Treatment
Principles:

1. To stabilize diastolic blood pressure to below 110 mmHg

2. To monitor for superimposition with pre-eclampsia 

3. To monitor maternal and fetal well being

4. Termination of Pregnancy at optimal time.

a) Mild hypertension

General management as out patient:

· Advice on rest (physical & mental)

· Advice on Low salt diet

· Sedative (e.g. phenobarb 60mg 1-3 times daily)

· TCA: 2 wks - gestation before 28wks or 1 wk - gestation after 28wks

· Carry out routine ANC profile with every visit

Obstetric management
· Await spontaneous labour

· Terminate if labour doesn’t occur in 40wks

b) Severe hypertension

No superimposition

· Admit

· Monitor & control BP with antihypertensives

1. Caution when prescribing for the 1st time in pregnancy especially in mid trimester should only be used when diastolic pressure =>110 mmHg

2. If patient was already on antihypertensive prior to pregnancy assess and adjust dosages appropriately to prevent mid trimester hypotension and other S/E
3. Drugs used in management: Aldomet, Aldalat, Phenobarbitone.

· Monitor fetal and maternal well being

· Carry out tests below

1. U/E/Cs twice weekly

2. CBC done two times in a week

3. Urine proteins done daily

4. LFTs done weekly

5. Uric acid weekly

6. Fetal kick chart

1. If Good BP control & no end organ damage
· Continue pregnancy till term. 

· Await spontaneous labour

· Terminate if labour doesn’t occur in 40wks

· Deliver vaginally unless C/I

· Labour mx as of PET

2. If Poor control &/or end organ damage

· Follow protocol for PET

With superimposition
· Follow protocol for PET

Anesthesia 
· Neuraxial techniques (e.g. epidural, spinal) are preferred for preeclamptic gravida if close attention is paid to volume expansion and anesthetic technique, and in the absence of thrombocytopenia 
· Hypotension is the major concern from regional anesthesia since preeclamptic women are total body fluid overloaded, but has depleted intravascular volumes. 
· Airway edema and exacerbation of hypertension with intubation are issues during general anesthesia. 
· Airway edema may prevent intubation; therefore, awake intubation under fiber optic observation should be strongly considered and expertise and equipment for emergency tracheostomy should be available. 
· We administer labetalol if severe hypertension is exacerbated during induction/intubation. 
· Blood pressure can also drop quite precipitously since these patients may be intravascularly depleted and thiopental decreases blood pressure and will also blunt the stimulatory effects of intubation. 
· Therefore, prophylactic antihypertensives with longer-lasting effects are relatively contraindicated in this setting unless severe hypertension has not been controlled.
