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Definitions Of Pregnancy-related
Hypertensive Disorders
There are four major hypertensive disorders related to
pregnancy:
1. Hipertensi Kronik/ Chronic hypertension
2. Hipertensi Gestasional/ Gestational hypertension
3. Preeklamsia-eklamsia/ Preeclampsia-eclampsia
4. Preeclampsia superimposed on chronic hypertension

Perkembangan Definisi Preeklamsi

Hipertensi

Proteinuria

PE

Edema

Definisi Preeklamsia - Terdahulu
• Preeklamsia (ringan)
• Tekanan darah > 140/90 mmHg
• Proteinuria > 0,3 g/24 jam

• Preeklamsia Berat
•
•
•
•

Tekanan darah > 160/110 mmHg
Proteinuria > 5 g/24 jam
Sindroma HELLP
Gejala Sistem Saraf Pusat

Definisi Preeklamsia - Terbaru
• Preeklamsia tanpa gejala berat (definisi terbaru)
• Tekanan darah > 140/90 mmHg
• Proteinuria > 300 mg/ 24 jam ATAU dipstick 1+ ATAU rasio protein/kreatinin >
0,3

• Tidak adanya proteinuria dengan
•
•
•
•

Platelet < 100.000
Kreatinin > 1,1
Peningkatan Tes Fungsi Hati
Gejala Sistem Saraf Pusat

Pengertian baru Preeklamsia
• Preeklamsia berat = salah satu dari:
•
•
•
•
•

Tekanan darah >160/110  harus di terapi dalam 1 jam
platelet <100000  Kenaikan LFT
Kreatinin >1.1
Edema paru
Gejala sistem saraf pusat

Preeklamsia

Hipertensi DENGAN proteinuria
atau
Hipertansi tanpa proteinuria
40% akan berkembang
menjadi preeklamsia klasik

Eclampsia
• Eclampsia is the occurrence of
seizures that cannot be
attributed to other causes in a
woman with preeclampsia

Konsep Hulu – Hilir ANC
Ibu Hamil dengan
faktor risiko

Early Detection using
Screening Test

Gestational complication:
- Abortus (habitualis)
- IUGR
- Preeklamsia/ eklamsia
- Gestational Diabetes
- Penyakit jantung dlm
kehamilan

Introduction
• Preeclampsia is a multi-system
progressive
disorder
characterized by the new onset
of
hypertension
and
proteinuria, or hypertension
and
significant
end-organ
dysfunction in the last half of
pregnancy or postpartum

SBP ≥140 mmHg or DBP ≥90 mmHg on two occasions at least
four hours apart after 20 weeks of gestation in a previously
normotensive patient
If SBP is ≥160 mmHg or DBP is ≥110 mmHg, confirmation within
minutes is sufficient
AND
Proteinuria ≥0.3 g in a 24-hour urine specimen or
protein/creatinine ratio ≥0.3 (mg/mg) (30 mg/mmol)
OR dipstick ≥1+ if a quantitative measurement is unavailable

Systolic blood pressure ≥140 mmHg or diastolic blood pressure
≥90 mmHg on two occasions at least four hours apart after 20
weeks of gestation in a previously normotensive patient with
the new onset of any of the following (with or without
proteinuria):
• Platelet count <100,000/microL
• Serum creatinine >1.1 mg/dL (97.2 micromol/L) or doubling
of the creatinine concentration in the absence of other renal
disease
• Liver transaminases at least twice the upper limit of the
normal concentrations for the local laboratory
• Pulmonary edema
• Cerebral or visual symptoms (eg, new-onset and persistent
headaches not responding to usual doses of analgesics*;
blurred vision, flashing lights or sparks, scotomata)

Introduction
The genesis of the disease is laid down
in early pregnancy and is
characterized anatomically by
abnormal remodeling of the maternal
spiral arteries at the placental site.

Abnormal placentation in
preeclampsia
Exchange of oxygen, nutrients, and waste products between the
fetus and mother depends on adequate placental perfusion by
maternal vessels.
In normal placental development, invasive cytotrophoblasts of
fetal origin invade the maternal spiral arteries, transforming them
from small-caliber resistance vessels to high-caliber capacitance
vessels capable of providing placental perfusion adequate to
sustain the growing fetus. During the process of vascular invasion,
the cytotrophoblasts differentiate from an epithelial phenotype to
an endothelial phenotype, a process referred to as
"pseudovasculogenesis" or "vascular mimicry" (Upper panel).
In preeclampsia, cytotrophoblasts fail to adopt an invasive
endothelial phenotype. Instead, invasion of the spiral arteries is
shallow and they remain small caliber, resistance vessels (Lower
panel).

Introduction
• Preeclampsia cannot reliably be
predicted as no tests available in
early pregnancy can accurately
distinguish women who will go on
to develop preeclampsia from
those who will not
• For this reason, obstetric care
providers focus primarily on
early clinical detection of the
disease: All pregnant women
are monitored for evidence of
preeclampsia at each of their
prenatal visits.

Clinical Approach
Universal routine blood pressure
measurement in pregnancy
Identifying women at high risk
Early prenatal assessments of
women at high risk

Interventions to reduce risk

Universal routine blood
pressure measurement in
pregnancy
• US Preventive Services Task
Force (USPSTF): all pregnant
women are at risk for
preeclampsia and should be
screened by measurement of
blood pressure at all provider
visits throughout pregnancy
• Although preeclampsia is not
diagnosed before 20 weeks of
gestation, early measurements
establish the patient’s baseline
blood pressure

Hipertensi dalam Kehamilan

Accurate assessment of
blood pressure
• Choose an appropriately sized cuff: width of bladder
40 percent of circumference and encircling 80
percent of the upper arm. Use a large adult cuff in
women with an upper-arm circumference of 35 to 44
cm, and use a thigh cuff if the upper-arm
circumference is 45 to 52 cm. If an automated device
is used, it should have been validated in a pregnant
population [48]. If an auscultatory method is used,
the first audible sound (Korotkoff I) is the systolic
pressure and the disappearance of sound (Korotkoff
V) is the diastolic pressure [49]. However, if sounds
are audible with the cuff deflated, which can happen
in pregnant women, then Korotkoff IV should be
used [47]. Caffeine or nicotine within 30 minutes of
measurement can increase readings.

Identifying women at high risk
• Pregnant women should be
evaluated early in pregnancy
for risk factors for
preeclampsia.
• Early assessment is
particularly important for
women who are planning to
receive pregnancy care and
deliver in a low-risk setting
(eg, midwifery practice,
birthing center, home birth),
which would be
contraindicated if
preeclampsia develops.

Identifying women at high risk
Clinical factors that have been associated with an increased risk of
developing preeclampsia
High risk:
• Previous pregnancy with
preeclampsia, especially early onset
and with an adverse outcome
• Multifetal gestation
• Chronic hypertension
• Type 1 or 2 diabetes mellitus
• Renal disease
• Autoimmune disease
(antiphospholipid syndrome, systemic
lupus erythematosus)

Moderate risk
• Nulliparity
• Obesity (body mass index
[BMI]>30 kg/m2)
• Family history of preeclampsia in mother
or sister
• Age ≥35 years
• Sociodemographic characteristics (African
American, low socioeconomic level)
• Personal risk factors (eg, history of low
birth weight or small for gestational age,
previous adverse pregnancy
outcome,>10-year pregnancy interval)

Interventions to
reduce risk
• Most risk factors for preeclampsia are not
modifiable
• avoiding pre-pregnancy obesity and
excessive gestational weight gain are
notable exceptions.
• Obese women can reduce their risk of
developing preeclampsia by losing
weight before pregnancy and limiting
weight gain during pregnancy
• Women who are not obese can reduce
their risk of developing preeclampsia by
not exceeding Institute of Medicine
recommendations for gestational weight
gain

Interventions to reduce risk
• Daily Low-dose aspirin (100 to 150 mg in the 12th or 13th week of
gestation
• Early therapy (before 16 weeks) may be important since the
pathophysiologic features of preeclampsia develop early in pregnancy
• For women at low risk for development of preeclampsia, available evidence
does not support use of low-dose aspirin for prevention of preeclampsia, but
a modest (approximately 10 percent) reduction in the risk of preeclampsia
and its sequelae (growth restriction, preterm birth) is possible for women at
moderate to high risk of developing the disease

Daily Lowdose aspirin
Evidence of efficacy
•

In one 2017 meta-analysis (45 trials, almost 21,000 women at
increased risk of preeclampsia), aspirin initiated at ≤16 weeks:
•

reduced the risk of preeclampsia (relative risk [RR] 0.57,
95% CI 0.43-0.75)

•

severe preeclampsia (RR 0.47, 95% CI 0.26-0.83)

•

fetal growth restriction (RR 0.56, 95% CI 0.44-0.70) [30]

•

The reductions were lower or insignificant with initiation
after 16 weeks

•

The authors also noted a dose-dependent effect
whereby the optimum aspirin dose appeared to be 100
to 150 mg of aspirin rather than a lower dose

Calcium supplementation
Evidence of efficacy
• Low dietary calcium intake is associated with
hypertension in the general population
• In populations where baseline dietary calcium
intake is low, WHO recommends 1500 to 2000 mg
elemental calcium supplementation per day for
pregnant women to reduce the risk of
preeclampsia, particularly among those at higher
risk of developing hypertension
• 2.5 g of calcium carbonate or 4.75 g of calcium
citrate contains about 1 g elemental calcium

Weight loss
Evidence of efficacy
•

In overweight and obese women, prepregnancy
weight loss is recommended as it has a variety of
reproductive, pregnancy, and overall health
benefits.

• In particular, cohort studies of women who
underwent bariatric surgery suggest that weight
loss in obese women significantly reduces the risk
of preeclampsia

• In addition, a cohort study of women with
preeclampsia found weight loss between
pregnancies reduced the risk of recurrent
preeclampsia in women who were normal weight,
overweight, or obese

Probably Ineffective Interventions
to Reduce Preeclampsia
• Vitamin C and E supplements
• We recommend not prescribing antioxidant supplementation with vitamin C and/or E for prevention of preeclampsia
• Meta-analyses of nine such trials involving a total of almost 20,000 women confirmed this finding and also found that
supplementation was associated with a slightly increased risk of gestational hypertension (relative risk [RR] 1.11, 95% CI
1.05-1.17), but this could have been the result of multiple statistical comparisons
• Two trials included in a meta-analysis noted that supplementation was associated with an increased risk of premature
rupture of membranes (RR 1.73, 95% CI 1.34-2.23)

• Vitamin D supplements
• The combination of vitamin D and calcium resulted in a lower risk of preeclampsia than not receiving this
intervention (RR 0.51, 95% CI 0.32-0.80; three trials; 1114 women, moderate quality), but this may have been
related to calcium supplementation in calcium-deficient women.

• Folic acid supplementation
• recommended to reduce the occurrence of neural tube defects

• Fish oil supplements
• The 2016 Evidence Report/Technology Assessment by the Agency for Healthcare Research and Quality analysis of
randomized trials concluded that maternal supplementation with n-3 (also called omega-3) long-chain polyunsaturated fatty
acids (n-3 PUFA; ie, eicosapentaenoic acid [EPA] and docosahexaenoic acid [DHA]) did not reduce the incidence of fetal
growth restriction/small for gestational age (SGA) infants in high-risk populations or gestational hypertension in normal-risk
or high-risk populations [92].
• A multicenter randomized trial not included in the assessment found no reduction in preeclampsia

Probably Ineffective Interventions
to Reduce Preeclampsia
• Diet

• No beneficial results have been demonstrated from these interventions, which include nutritional advice,
protein and energy supplements, protein and energy restriction (in obese women), magnesium
supplementation, and salt restriction

• Nitric oxide donors

• Preeclamptic women may be deficient in nitric oxide, which mediates vasodilatation and inhibits platelet
aggregation.
• Systematic review concluded that there is no high-quality evidence that administration of nitric oxide donors
(glyceryl trinitrate) prevents preeclampsia

• Antihypertensive drugs

• In randomized trials, lowering blood pressure with antihypertensive medications (including diuretics) did not
reduce the frequency of preeclampsia or improve fetal or pregnancy outcome

• Behavioral changes

• There is no strong evidence that exercise and physical activity affect the risk of developing preeclampsia.
• Bedrest or restricted physical activity is not recommended for prevention of preeclampsia, as it is ineffective
and bedrest increases the risk of venous thromboembolism

Investigational Approaches
Screening tests - Biomarkers
Angiogenic modulators
• Mammalian placentation requires
extensive angiogenesis for the
establishment of a suitable vascular
network to supply oxygen and nutrients
to the fetus.
• A variety of proangiogenic (VEGF, PlGF)
and antiangiogenic factors (sFlt-1) are
elaborated by the developing placenta,
and the balance among these factors is
important for normal placental
development.
• Increased production of antiangiogenic
factors disturbs this balance and results in
the systemic endothelial dysfunction
characteristic of preeclampsia

Investigational Approaches
Screening tests - Uterine artery
Doppler velocimetry
• Meta-analyses show that uterine artery
Doppler analysis can predict women at
increased risk of preeclampsia

• Most experts do not recommend these
studies for screening in early pregnancy:
false-positive rate of this test is quite high

• Impedance to flow in the uterine arteries
normally decreases as pregnancy
progresses.
• Increased impedance for gestational age is
an early radiographic feature of
preeclampsia and likely reflects high
downstream resistance due to defective
differentiation of trophoblast, which leads
to defective invasion of spiral arteries and
failure of these vessels to transform into
low resistance vessels

Doppler A. Uterina

Investigational Approaches
Screening tests - Uterine artery
Doppler velocimetry
• Two types of uterine artery
Doppler waveform analysis
techniques have emerged for
prediction of preeclampsia as well
as other disorders associated with
impaired placentation (eg, fetal
growth restriction, pregnancy loss):
1) presence or absence of diastolic
notching (unilateral, bilateral) of
the uterine arcuate vessels and
2) flow waveform ratios (eg, high
resistance or pulsatility
index, systolic/diastolic ratio).

Doppler A. Uterina

Investigational Approaches
Screening tests - Uterine artery
Doppler velocimetry

Doppler A. Uterina

Investigational
Approaches
Risk prediction models
• Multiple risk factors for
development of preeclampsia have
been described
• The United States Preventive
Services Task Force (USPSTF) risk
criteria for high risk OR moderate
risk of development of
preeclampsia

Investigational Approaches
Risk assessment for
preeclampsia
•

•

This application allows estimation of risks of
early-PE (delivery at<32 weeks gestation),
preterm-PE (<37 weeks) and term-PE (≥37
weeks) by a combination of maternal factors
and results of various biophysical and
biochemical
measurements
made
at
different stages in pregnancy.
The application allows calculation of risks for
PE based on maternal factors alone and in
combination with any of the biomarkers.
Biophysical and biochemical markers should
be obtained within the same gestational age
block (11+0 to 14+1, 19+0 to 24+6, 30+0to 34+6,
35+0 to 37+6 weeks)

https://fetalmedicine.org/research/assess/preeclampsia

Screening Tests Not Useful
for Predicting Preeclampsia
• Provocative biophysical tests:
• Aberrations in vascular responsiveness have formed the basis of several
screening tests for the detection of pregnant women at risk for preeclampsia
• Tests:
• angiotensin II challenge test
• roll-over test [supine pressor test]
• isometric exercise test [hand-grip test]

• Serum uric acid:
• Hyperuricemia is commonly seen in women with preeclampsia
• Systematic review of five studies concluded that measurement of serum uric acid
concentration before 25 weeks of gestation was not useful for predicting which women
would develop preeclampsia

Screening Tests Not Useful
for Predicting Preeclampsia
• Screening for inherited thrombophilias:

• Data from prospective cohort studies, indicates that inherited thrombophilias (such
as Factor V Leiden mutation, prothrombin gene mutation, protein C or S deficiency,
and antithrombin deficiency) are not associated with preeclampsia

• therefore, screening pregnant women for inherited thrombophilias is not useful for predicting
those at high risk of developing the disease

• Screening for antiphospholipid antibodies:

• ospholipid antibodies:
• APS is associated with the development of severe early preeclampsia. Prophylaxis
with both low-dose aspirin and prophylactic-dose heparin starting at the end of the
first trimester and continuing throughout pregnancy can decrease the rate of
pregnancy complications (including preeclampsia) and improve pregnancy outcome
in women with APS
• Screening the general obstetric population for antiphospholipid antibodies regardless
of past pregnancy and thrombotic history is not useful
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