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	1. ETIOPATHOGENESIS AND
MANAGEMENT OF
PREECLAMPSIA
By  Deepti Daswani
 


	2. BLOOD PRESSURE MEASUREMENT
Recommendations
Appropriate  size of cuff (length 1.5 times/a cuff with a bladder that
encircles 80% or more of the arm) with patient in upright position
with right arm supported in horizontal position at level of heart after
a 10 minute or longer rest period
Diastolic Korotkoff phase 5 (last audible sound)
 


	3. CLASSIFICATION
According to NHBPEP  and ACOG,
Systolic blood pressure of 140 mm Hg or higher
Diastolic blood pressure of 90 mm Hg or higher
CHRONIC HYPERTENSION
BP>/= 140/90 mm of Hg pregnancy or before 20 weeks of
pregnancy . Blood pressure elevation persists >/= 12 weeks
postpartum
 


	4. GESTATIONAL HYPERTENSION
BP>/= 140/90  mm of Hg pregnancy or after 20 weeks of pregnancy, during
labor, or in first 24 hour postpartum and without significant proteinuria.
Blood pressure resolves within 3months postpartum
50% of patients with gestational hypertension will develop preeclampsia as
pregnancy advances
There can be eclampsia even without development of proteinuria in
gestational hypertension(10%)
PREECLAMPSIA (de novo)
BP>/= 140/90 mm of Hg pregnancy or after 20 weeks of pregnancy and
with significant proteinuria and/or maternal organ dysfunction and/or
uteroplacental dysfunction
 


	5. PREECLAMPSIA SUPERIMPOSED ON  CHRONIC HYPERTENSION
Known chronic hypertension with significant proteinuria and/or
maternal organ dysfunction and/or uteroplacental dysfunction
WHITE COAT HYPERTENSION Clinic BP>/= 140/90 mm of Hg
pregnancy and 24 hour BP< 130/80 mm of Hg
ECLAMPSIA Convulsions occurring in a patient of preeclampsia
HELLP SYNDROME
 


	6. DELTA HYPERTENSION
SUDDEN RISE  IN MEAN ARTERIAL PRESSURE BUT
WITHIN A NORMAL RANGE
(mean arterial pressure average blood pressure
during cardiac cycle
=diastolic BP+1/3pulsepressure )
IT SIGNIFIES INCREASED RISK OF
PREECLAMPSIA
ECLAMPSIA
HELLP SYNDROME
 


	7. PREECLAMPSIA
DEFINITION
It is a  multiorgan disease process of unknown etiology characterized
by development of hypertension and proteinuria after 20 weeks
gestation
Sometimes progressing into a multiorgan cluster of varying clinical
features
It complicates 2-8% of pregnancies.
 


	8. CHRONIC HYPERTENSION
ESSENTIAL HYPERTENSION
Ehen  there is no apparent /underlying cause for chronic hypertension
SECONDARY HYPERTENSION
Caused by renal parenchymal disease/ renovascular disease ,
endocrine disorders , coarctation of aorta
 


	9. RISK FACTORS FOR  PREECLAMPSIA
Nullipara (15 times more common than in multipara)
Extremes of age
Maternal low birth weight
BMI<19.8 Kg/m2-4.3%
BMI>35 Kg/m2 – 13.3%
Family history of preeclampsia
(60% CONCORDANCE IN MONOZYGOTIC TWINS
IF SIBLINGS HAD PEECLAMPSIA 3-40%
MOTHER HAD PREECLAMPSIA 20-25%)
 


	10. OBSTETRIC FACTORS
Assisted reproductive  techniques
Hydrops fetalis
Hyadatiform mole
Interval from last pregnancy > 10 years
Multifetal pregnancies (incidence 13%)
Preeclampsia in previous pregnancy (16%)
Previous h/o HELLP and severe pre eclampsia (25%)
 


	11. INDICENCE
If hypertension is  present on day 10 after delivery probability of
recurrence 59%
If onset of eclampsia was before 36 weeks ,chance of recurrence 56%
Compared to 27% if it is late in onset if average systolic blood
pressure was >160 mm of Hg during eclampsia recurrence 46%
Compared to 27% if pressure was less
 


	12. PRE EXISTING MEDICAL  DISORDERS
Pre gestational diabetes ( double risk)
Obesity and insulin resistance/gestational diabetes
Chronic hypertensive or renal disease (29% INCIDENCE)
Maternal immunological disease
Preexisting thrombophilia, APLA (early onset)
 


	13. ETIOPATHOGENESIS
NORMAL
PREECLAMPSISA
  


	14. PREECLAMPSIA is likely  to develop in women with
-exposure to chorionic villi for the first time
-exposure Superabundance of chorionic villi
- preexisting conditions with endothelial cell activation/
inflammation
Eg. diabetes, obesity, cardiovascular disorders, immunological
disorders
- genetic predisposition
 


	15. Cascade of events  taking place
Systemic vascular and endothelial leakage
Resultant vasospasm
Transudation of plasma
Ischaemic and thrombotic sequele
 


	16. TWO STAGE DISORDER
STAGE  1
(POOR PLACENTATION)
Faulty endovascular trophoblastic remodelling
STAGE 2 (PLACENTAL OXIDATIVE STRESS leading to ischaemia
,endothelial damage and maternal systemic inflammatory response)
Clinical syndrome
 


	17. ABNORMAL TROPHOBLASTIC INVASION  –
Normally there is extensive remodeling of spiral
arterioles within the decidua basalis here
endovascular trophoblasts replace vascular
endothelial and muscular linings to enlarge the
vessel diameter and veins are invaded
superficially.
However In preeclampsia invasion is incomplete
, decidual vessels become lined by
endovascular trophoblasts ( not the muscular
linings )
The deeper myometrial arterioles thus do not
lose their endothelial and musculoelastic lining
and the mean diameter is half that of the
corresponding normal vessels
This deficient second wave of trophoblastic
invasion is the primary cause of preeclampsia
However abnormal presentation may also be
present in
Preterm
IUGR
Placental abruption
 


	18. IMMUNOLOGICAL FACTORS
Here histologically  the maternal and placental surface appears like
that in acute graft rejection
Preeclampsia like an immune mediated disorder
With first pregnancy being high risk
There might be tolerance dysregulation from the paternal antigen
There might be immune maladaptation with decrease in HLA G
 


	19. ENDOTHELIAL CELL ACTIVATION
Inflammatory  changes leads to release of cytokines and
antiangiogenic factors causing an increase in endothelial cell injury
further causing their activation or dysfunction
The activated leucocytes cause release of cytokines TNFa ,IL, release
of free radicals oxidative stress ,lipid laden macrophage , placental
atherosis , abnormal coagulation increased thrombocytopenia , and
increased capillary permeability causing edema
 


	20. PATHOGENESIS
1)VASOSPASM
The systemic endothelial  activation causes a resultant vasospasm
which elevates resistance causing hypertension.
Vasospasm causes a decrease In the blood flow , causing ischaemia,
hemorrhage and end organ damage
Endothelial cell injury
Causes interstitial leakage
Leading to platelets and subendothelial deposition
LEAKAGE LEADS TO ATTENUATED BLOOD VOLUME IN SEVERE
PREECLAMPSIA
 


	21. 2) ENDOTHELIAL CELL  INJURY
Intact endothelium has anticoagulant properties
Endothelial cell injury leads to release in decreased
nitric oxide which in turn promotes coagulation and
increased vasopressor sensitivity
3)INCREASED PRESSOR SUBSTANCES
Early onset preeclampsia occurs from increased
sensitivity to angiotensin II and nor epinephrine
Prostacyclin lower
And thromboxane a2 higher
Ratio PGI2/TXA2 lower
ABDORMAL RELEASE OF NITRIC OXIDE
 


	22. ANGIOGENIC AND ANTIANGIOGENIC
IMBALANCE
Normally  placental vasculogenesis complete
after 21 days of conception
The normal angiogenic factor include VEGF
and angiopoietin ,PIGF
Anti angiogenic factors include soluble fms
like tyrosine kinase and soluble endoglein
Imbalance between the two leads to hypoxia
and impaired uteroplacental perfusion
 


	23. PREECLAMPSIA DIVIDED INTO  MILD
AND SEVERE FORMS
SEVERE PREECLAMPSIA CHARACTERISED BY
SEVERE HYPERTENSION >/= 160 mm of Hg or diastolic >/= 110 mm of Hg
PROTEINURIA > 5g /24 hours or 3 + or more on dipstick on 2 random urine
samples taken 4 hours apart
CLINICAL MANIFESTATIONS like headache, visual disturbances upper abdominal
pain
OLIGURIA < 500 ml urine in 24 hours
Pulmonary edema
Thrombocytopenia
Elevated serum creatinine >1.2 mg/dl
Elevated serum transminases
Fetal growth restriction
 


	24. ATYPICAL PREECLAMPSIA
CRITERIA
GESTATIONAL HYPERTENSION  + ONE OR MORE OF THE FOLLOWNG
Symptoms of preeclampsia
Haemolysis
Thrombocytopenia
Elevated liver enzymes (two times the upper limit)
GESTATIONAL PROTEINURIA + ONE OR MORE OF THE FOLLOWNG
Symptoms of preeclampsia
Haemolysis
Thrombocytopenia
Elevated liver enzymes (two times the upper limit)
LATE POSTPARTUM PRE ECLAMPSIA – ECLAMPSIA (MORE THAN 48 HOURS
POSTPARTUM)
 


	25. CLINICAL FEATURESOF
PREECLAMPSIA
Severe headache
visual  disturbances
epigastric pain / vomiting
Signs of clonus
Papilledema
Liver tenderness
Platelet below 1 lakh
Abnormal liver enzyme
HELLP syndrome
 


	26. DIAGNOSIS
BLOOD PRESSURE ELEVATION
PROTEINURIA
Urine  dipstick methods
protein/creatinine ratio>/= 0.3
24 hour urine collection
Proteinuria in preeclampsia is nonselective
EXCESSIVE WEIGHT GAIN/EDEMA
 


	27. EVALUATION
Maternal
Hematocrit (hematocrit is  low then anemia is severe )
Platelet counts
Peripheral smear
Total bilirubin,direct bilirubin
Liver enzymes AST >70 U/l is significant
Serum uric acid>4.5 mg/dl
(uric acid is elevated in preeclampsia due to reduction in GFR as a result of
vasospasm ,uric acid being specific in preeclampsia helps to differentiate chronic
hypertension with superimposed preeclampsia)
Serum creatinine
Urine albumin ,glucose , microscopy (to evaluate renal disease)
Fundoscopy
Coagulation profile
 


	28. FETAL
NST
BPP
USG(fetal weight, amniotic  fluid index, gestational age, placental
position, grading, perfusion)
 


	29. PREDICTORS OF PREECLAMPSIA
Tests  related to Examples
Tests related to faulty trophoblastic invasion
of spiral arterioles/increased vascular
resistance
Roll over test
Isometric hand grip test
Angioensin II sensitivity test
Midtrimester mean arterial pressure
Uterine artery Doppler
Nail bed arterial pressure stiffness test
Fetoplacental endocrine dysfunction Increased hcg, afp, estriol,placental protein
13
Low PAPPA, low inhibin A
Renal dysfunction Serum uric acid, microalbuinuria,
hypocalciuria
Endothelial dysfunction /oxidative stress Increased fibronectin , endothelin , c reactive
protein,hyperhomocysteine,antiphospholipid
antibodies
Plasminogen activator inhibitor
Placental growth factor
VEGF, low platelet count, fms like tyrosine
 


	30. ROLE OF USG  IN PREECLAMPSIA
Shallow and defective trophoblastic invasion leads to development of pre
eclampsia
All this leads to evaluation and assessment of fetal growth
30 % have assymetric IUGR
AC below 5th centile good predictor of ASSYMETRIC IUGR
PREECLAMPSIA demands evaluation of uterine artery ,umbilical artery and middle
cerebral artery
1) UTERINE ARTERY
Responsible for the uteroplacental circulation on the maternal side
Useful for screening of prediction of IUGR
RAISED PI, raised S/D ratio, / BL notching
Nowadays uterine artery Doppler part of initial evaluation of women at risk of
preeclampsia at 20- 24 weeks
 


	31. 2)UMBILICAL ARTERY
Reflects the  placental umbilical circulation
abnormally raised PI , absent diastolic flow , reverse diastolic flow in
umbilical artery indicate resistance to blood flow on fetal side of
placental circulation
3) MIDDLE CEREBRAL ARTERY
Used to check brain sparing effect
In hypoxia blood is diverted to brain and vital organs from the
peripheries
S/D ratio in MCA/UMILICAL ARTERY > 1 known as the
cerebroplacental ratio
However if the ratio is less than 1 it indicates increased blood flow to
 


	32. Doppler studies of  the venous circulation also are important in cases
of FGR
DOPPLERS LIKE ductus venosus and umbilical vein are indicators of
cardiac decompensation secondary to hypoxia
r
 


	33. Treatment of preeclampsia  is termination of pregnancy
Management depends on period of gestation ,
Severity of preeclampsia
Fetal condition
Condition of cervix
 


	34. MANAGEMENT
MANAGEMENT OF MILD  PREECLAMPSIA
Gestational age>/= 37 weeks
Women with mild preeclampsia at 37 weeks or more should be
delivered
Gestational age between 24 and 36 weeks
It depends on maternal and fetal status at initial clinical and
laboratory investigations
Fetal assessment – NST, estimated fetal weight ,amniotic fluid index,
color Doppler of uterine umbilical and middle cerebral arteries.
 


	35. MANAGEMENT OF SEVERE  PREECLAMPSIA
If the gestational age >/= 34 weeks
The best approach is to
treat with magnesium sulphate (for prevention of seizures)
antihypertensive treatment for control of blood pressure and delivery
after stabilisation
Prime objectives are to forestall convulsion ,prevent intracranial
haemorrhage and prevent damage to vital organs and deliver a
healthy infant
 


	36. Gestational age<24 weeks  –
expectant management is not considered as it increases the
morbidity of the patient
Gestational age 25-33 weeks-
decision between delivery and expectant management depends on
gestational age ,maternal and fetal status at the time of initial
evaluation ,presence of labor or ruptured membranes and availability
to neonatal and maternal services
Patients with stable maternal condition and reassuring fetal status
are for expectant management
However these patients are made aware and explained of the
anticipated consequences of prolongation of pregnancy
 


	37. Gestational age >34  weeks
treat with magnesium sulphate (for prevention of seizures)
antihypertensive treatment for control of blood pressure and
delivery after stabilisation
MODE OF DELIVERY
Depends on presentation of fetus , fetal condition, cervix condition
Vaginal delivery preferred
Patients with gestational age less than 34 weeks 80% land up in LSCS
 


	38. ANTIHYPERTENSIVE THERAPY
Antihypertensive contraindicated  in pregnancy
ACEIS
ARBS
BENEFITS OF ANTIHYPERTENSIVE THERAPY
Prevention of cerebrovascular accidents
Prevention of cardiac failure
Prevention of pulmonary edema
Prevention of abruption placentae
AIM OF ANTIHYPERTENSIVE THERAPY
DIASTOLIC BP<110 mm of Hg BT NOT <90 mm of Hg
SYSTOLIC BP BETWEEN 140 TO 150 mm of Hg
MEAN ARTERIAL PRESSURE KEPT BELOW 126 mm of Hg and NOT LESS THAN 105 mm of Hg
 


	39. ANTIHYPERTENSIVE THERAPY
NICE GUIDELINE  SUGGEST TREATING MODERATE HYPERTENSION WITH BP 150/100-
160/110 mm Hg WITH ANTIHYPERTENSIVES TO KEEP BLOOD PRESSURE <150/80 mm Hg
METHYLDOPA
Used in chronic hypertension mostly
MOA- centrally acting sympatholytic . It reduces central sympathetic nerve drive
Dose 250- 500 mg QID (effect appears after 48 hours )
NIFEDIPINE
MOA - calcium channel blocker , it leads to vasodilation by blocking calcium influx into
smooth muscle cells and thereby reduces cardiac afterload
Dose- 5-10 mg QID (oral) sublingual route avoided
Extended release tablets of 30- 60 mg BID
Max dose 120 mg /day
Side effects- flushing, tachycardia, palpitations, hypotension, headache
Contraindicated in coronary artery disease and bradycardia
 


	40. LABETALOL
MOA- combined selective  alpha1 and non selective beta blocker
This adrenergic blockage leads to peripheral vasodilation
Dose 100 mg TDS to 800 mg TDS
Maximum dose – 2400 mg/day
Side effects- hypotension ,flushing
Contraindications – asthama, congestive heart failure, heart block
HYDRALAZINE
MOA- peripheral vasodilator
Increases renal and uteroplacental blood flow
Dose – 25 – 75 mg 6 hourly
Max dose- 200 mg/day
Side effects- flushing, tachycardia, hypotension, headache, nausea vomiting
, fetal thrombocytopenia
 


	41. HYPERTENSIVE CRISIS
LABETALOL
20 mg  IV bolus for 10 min
f/b 40 mg IV
f/b 80 mg IV
80 mg IV repeat
(220 mg max)
NIFEDIPINE
10 MG ORAL NIFEDIPINE GIVEN EVERY 30 MINUTES, dose not >50 mg in acute management
HYDRALAZINE – 5 – 10 MG EVERY 15 – 20 MIN TILL DESIRED Bp reached
SODIUM NITROPRUSSIDE 0.25 mg/kg/min
NITROGLYCERINE
INFUSION RATE OF 10 mg/min and tritrated as per response every 5 min by doubling
S/E METHHEMOGLOBINEMIA
 


	42. NICE GUIDELINE SUGGEST
TREATING  MODERATE HYPERTENSION WITH BP 150/100- 160/110
mm Hg WITH ANTIHYPERTENSIVES TO KEEP BLOOD PRESSURE
<150/80 mm Hg
If 150/100 mm of Hg no need of immediate antihypertensive.
However if there is mild Hypertension with markers of potential
severe disease or signs of organ dysfunction – antihypertensive
should be started.
Patients with co morbid conditions like diabetes , chronic
hypertension ,renal disease
Antihypertensive therapy started to lower blood pressure to systolic
130-139 mmHg
And diastolic BP to 80- 90 mm Hg.
Persistent elevation of BP >160/110 mm Hg is an indication for
 


	43. ROLE OF GLUCOCORTICOIDS  FOR
FETAL LUNG MATURITY
If birth is before 34 weeks, two doses of 12 mg betamethasone 24
hours apart
Reduces neonatal complications
Like RDS
Intraventricular hemorrhage
Death.
This treatment with steroids does not worsen maternal hypertension.
Role of steroids in HELLP for the treatment of thrombocytopenia is
controversial
 


	44. INTRAPARTUM
Women placed in  bed at the first stage
Two iv cannulas of 16G placed
Monitoring vitals every 15 minutes
Antihypertensive given when BP>160/110
Continuous electronic FHR monitoring/ Every 15 minutes in first stage and every 5
minutes in 2nd stage
Augmentation by artificial rupture of membranes when indicated
In case of severe preeclampsia, Magnesium sulphate administered prophylactically
Nutrition and hydration is maintained
Parenteral fluids if administered at given at the rate of 75 ml or less per hour
In second stage ,delay avoided by using instrumental delivery
Active management of third stage of labor done by 10 U Pitocin
Methylergometrine contraindicated
Post delivery woman observed for bleeding per vagina, uterine contractility ,urine output
and hypertensive complications
 


	45. ANESTHESIA IN PREECLAMPSIA
Regional  anesthesia is preferred technique for labor and delivery with
fluid balance
It is not give in presence of coagulopathy
General anesthesia has the disadvantage of acute rise in BP during
intubation and difficulty in intubation when there is edema
However coagulation abnormalities are indication for general
anesthesia
 


	46. INDICATIONS FOR CESAREAN
DELIVERY  IN PREECLAMPSIA
Caesarean is done for obstetric indications
Also Caesarean is indicated when bearing down efforts may be
harmful as in retinal detachment and vitreous hemorrhage
 


	47. POSTPARTUM
BLOOD PRESSURE MEASUREMENT  at least 4 times for first two days
f/b once daily for next two weeks
150/100 postpartum should be started on antihypertensives dose
reduced till BP 130/80
ANTIHYPERTENSIVES STOPPED ONCE BP normal for 48 hours
Mobilisation of extracellular fluids into the intravascular compartment
postdelivery with large amounts of IVF given intrapartum makes
immediate post partum eriod high risk for pulmonary edema
Monitoring of input output and chest auscultation in high risk cases
 


	48. MAGNESIUM SULPHATE
Prevention and  treatment of severe preeclampsia ,impending
eclampsia and eclampsia
Exerts a specific anticonvulsant action on cerebral cortex
Magnesium has the ability to block neuromuscular transmission by
decreasing acetylcholine release in response to nerve action
potentials
It also blocks neuronal calcium reflux through glutamate channels
 


	49. HELLP SYNDROME
Incidence –  0.2% - 0.6 %
20 % with severe preeclampsia develop HELLP 70 % ANTEPARTUM
30 % POSTPARTUM
15 % HELLP not associated with preeclampsia
CRITERIA FOR DAIGNOSIS
HAEMOLYSIS
Abnormal peripheral blood smear
Elevated bilirubin >/= 1.2g/dl
Increased LDH > 2 times the normal range
ELEVATED LIVER ENZYMES
Elevated AST,ALT more than twice the upper limit
LOW PLATELET COUNT(< 1 lakh)
 


	50. MISSISSIPPI CLASSIFICATION
(SEVERITY OF  HELLP SYNDROME
ACCORDING TO MATERNAL PLATELET
COUNT)
CLASS I (severe thrombocytopenia) <50,000
CLASS II (moderate thrombocytopenia) 50,000- 100000
CLASS III (mild thrombocytopenia) 100000-150000
TENNESSE SYSTEM CLASSIFIES
COMPLETE SYNDROME
INCOMPLETE SYNDROME
 


	51. MATERNAL AND PERINATAL
OUTCOME  OF HELLP SYNDROME
Maternal morbidity
Abruptio placentae
Disseminated intravascular coagulation
Pulmonary edema
Acute renal failure
Adult RDS
Death
 


	52. Perinatal morbidity however  varies according to gestational age
Preterm birth
Prematurity ( RDS, NEC, Bronchopulmonary dysplasia)
 


	53. DIFFERENTIAL DIAGNOSIS OF
HELLP
FATTY  LIVER OF PREGNANCY
HAEMOLYTIC URAEMIC SYNDROME
THROMBOCYTOPENIC PURPURA
 


	54. COMPLICATIONS OF
PREECLAMPSIA
PULMONARY EDEMA
Develops  in 3% ,in most cases due to excessive use of crystalloids for intravascular
volume expansion,
Occurs mostly in postpartum period characterized by respiratory distress ,severe
hypoxemia ,diffuse rales on auscultation
Treatment includes
Propped up position ,rebreathing mask restriction of intravenous or oral fluids and
intravenous furosemide 20-40 mg 6 hourly
ACUTE RENAL FAILURE
It manifests as oliguria, most of the times it is pre renal in origin ,majority of
women are volume depleted and they respond to the increase in rate of fluid
administration.
Severe preeclamsia with raised hematocrit needs treatment with vasodilators
(afterload reduction and decreased renal artery vasospasm )
INTRACRANIAL BLEEDING
VISUAL DISTURBANCES
 


	55. ROLE OF ASPIRIN
Low  dose aspirin inhibits synthesis platelet TXA2 and inhibits platelet
aggregation
NICE guidelines 75 mg OD daily from 12 weeks
10% decrease in preeclampsia incidence (CLASP STUDY)
 


	56. PREVENTION OF PREECLAMPSIA
PRIMARY
SECONDARY
Low  dose aspirin
Calcium
Antioxidants
TERTIARY
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