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เม่ือท่านเจา้คณุ ไดก้ลบัมาถงึจวนเม่ือตอนยํา่คํา่ พบเหน็อเียน็ ที่กาํลงัต ัง้ครรภอ์ยู่ 7 เดือน ดูจะอว้นทว้นมากกว่าปกติ

ขากดู็บวมคลา้ยกบัขาโตะ๊บลิเลยีด หนา้ตากดู็อวบอมูกว่าเดิมมาก จงึไดถ้ามอเียน็ว่า “เจา้ไปทาํประการใด เจา้จงึดูผิดไปจากเดิม

มากถงึเพยีงน้ี” อเียน็ไดต้อบท่านเจา้คณุไปว่า “อชีัน้รูส้กึ ตงึๆตามใบหนา้ ตามตวั และขา เจา้ขา้ และวนัน้ีอชีัน้ปวดอยู่ในกะโหลก

ของอชีัน้ดว้ยเจา้ขา้” เจา้คณุเม่ือไดย้นิอเีย็นบอกอย่างนั้น จงึไดพ้าอเียน็ไปหาหมอหลวงโดยพลนั 
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Introduction
•10% of pregnancies worldwide

•Leading cause of maternal and perinatal morbidity and mortality

•50,000-60,000 preeclampsia-related deaths/year
•Major cause of prematurity

•Risk factor for future cardiovascular disease and metabolic disease

•Unclear etiology



Optimal blood pressure 
measurement

•EQUIPMENT

•POSITION

•METHOD





Recommended cuff size
Arm circumference(cm) Cuff type Cuff size(cm)

22-26 Small adult 12x22

27-34 Adult 16x30

35-44 Large adult 16x36

45-52 Adult thigh 16x42

American Heart Association



Unappropriated cuff size



•Seated

•Leg uncrossed

DBP ⇑ 6 mmHg

•Back&arm supported

SBP ⇑ 2-8 mmHg

•Middle of the cuff=right 
atrium(midpoint of sternum)

•If in labor 

 Lt lateral recumbency





Korotkoff sound



เหตเุกดิเม่ือวานที่หน่วยฝากครรภ ์คณุหมอศตวรรษ ไดพ้าคณุนุชซ่ึงต ัง้ครรภไ์ด ้6 เดือน มาพบคณุหมอทศวรรษ (เจมส ์ ไป) 

ซ่ึงเป็นสูตนิรแีพทยท์ี่ดูแลคณุนุชอยู่ เน่ืองจากว่า เม่ือคนืกอ่นคณุนุชบ่นว่ารูส้กึปวดศีรษะมาก รูส้กึมึนๆ บวมที่หนา้และแขน 

ขา เน่ืองจากนอนไม่หลบั มีเรื่องใหก้งัวลใจทัง้เรื่องพอ่ที่จะตอ้ง  เปลี่ยนไต ยงัหาไตไม่ได ้และเรื่องหมอศตวรรษที่มีภาพหลดุ

กบัโสม ทาํใหมี้ความเครียด  ถา้คณุเป็นหมอทศวรรษ คดิว่าคณุจะดูแลคณุนุชอย่างไรดี



Classification



Classification
1. Preeclampsia-eclampsia

2. Chronic hypertension

3. Chronic hypertension with superimposed preeclampsia

4. Gestational hypertension

“Unclassified”  “Presumptive” preeclampsia



Preeclampsia
•Pregnancy specific hypertensive disease with multisystem 
involvement

•After 20 weeks of gestation

•Classic definition  New onset HT plus new onset proteinuria







•Objective: To determine whether outcomes differed for women with 
pre-eclampsia according to the presence of proteinuria and whether 
non-proteinuric pre-eclampsia is similar to gestational hypertension.

•Design: From 1987 to 2005, at three hospitals in Sydney, Australia, 
women referred to the obstetric medicine team were recruited. 

•Outcomes for three groups were compared:
proteinuric pre-eclampsia, non-proteinuric pre-eclampsia and 

gestational hypertension
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Objective To determine whether outcomes differed for women with pre-eclampsia according to the presence of
proteinuria VS non-proteinuric pre-eclampsia is similar to gestational hypertension.
Design From 1987 to 2005, 3 hospitals in Sydney, Australia, women referred to the obstetric medicine team were recruited. 
Outcomes for three groups were compared:
 proteinuric pre-eclampsia, non-proteinuric pre-eclampsia , gestational hypertension.
Results Women with proteinuric pre-eclampsia were more likely to have severe hypertension (39 versus 30%,
PU0.003), deliver preterm infants (39 versus 30%, PU0.007) and had a higher perinatal mortality rate
(25.2 versus 5.7 per 1000, PU0.02) than those with non-proteinuric pre-eclampsia, who were more likely to
have thrombocytopenia and liver disease. 
Women with non-proteinuric pre-eclampsia were more likely to have multiple pregnancies (3.9 versus 9.9%, P<0.001),
experience severe hypertension (8.9 versus 29.7%, P<0.001), and deliver preterm infants (11.3 versus 30.2%,
P<0.001) who were small for gestational age (12.7 versus 20.9%, P<0.001) than those with gestational hypertension. 
Conclusion This study highlights differences between non-proteinuric pre-eclampsia and gestational hypertension. The subclassification of ‘non-proteinuric
pre-eclampsia’ should be added to existing classification systems to alert clinicians to potential risks



•Outcomes for three groups were compared:

Severe hypertension, Preterm delivery, Perinatal mortality and 

morbidity rate    

Proteinuric pre-eclampsia > Non-proteinuric pre-eclampsia > 

Gestational hypertension



Conclusion
•This study highlights differences between non-proteinuric

pre-eclampsia and gestational hypertension. 

•The subclassification of ‘non-proteinuric pre-eclampsia’ 

should be added to existing classification systems to alert 

clinicians to potential risks.



Preeclampsia
•“Mild preeclampsia”

• “Preeclampsia without severe features”

•Even mild  increase morbidity & mortality



Severity of preeclampsia
•Some clinical findings

•Laboratory

•Quantity of urinary protein
•FGR





Pre-diagnostic findings of preeclampsia
•New onset of headache

•Visual disturbances

•Abdominal pain or epigastric pain
•Elevations in BP

•Edema, rapid weight gain or both

•FGR 
•New onset proteinuria



Eclampsia
•New onset “Grand mal seizures”

•Before, during, or after labor

•Others causes of seizures
• Bleeding AVM
• Ruptured aneurysm
• Idiopathic seizure disorder
• After 48-72 hr postpartum
• During use of Mg



Classification
1. Preeclampsia-eclampsia

2. Chronic hypertension

3. Chronic hypertension with superimposed preeclampsia
4. Gestational hypertension





Classification
1. Preeclampsia-eclampsia

2. Chronic hypertension

3. Chronic hypertension with superimposed preeclampsia
4. Gestational hypertension





Chronic hypertension with superimposed preeclampsia

•Develop proteinuria after 20 weeks of gestation

•Proteinuria before 20 weeks of gestation plus

1. Symptoms such as RUQ pain, severe headache

2. Pulmonary congestion or edema

3. Sudden exacerbation of HT

4. ⇑ liver enzymes to abnormal level

5. Platelet < 100,000/microliters

6. Renal insufficiency (Doubling of Cr level or ≥ 1.1 mg/dL)

7. Sudden, substantial, and sustained increases in protein excretion 



•Elevation in BP but SBP<160 mmHg  DBP<110 mmHg

•Plus proteinuria 

“Superimposed preeclampsia without severe features”

Chronic hypertension with superimposed preeclampsia



Prediction of preeclampsia



Prediction of preeclampsia
•Demographic factors

•Biochemical analyses

•Biological findings

•In combination



Risk factors
•Primiparity

•Previous preeclampsia

•CHT or CKD or both

•History of thrombophilia

•Multifetal pregnancy

•IVF

•Family history of preeclampsia

•DM

•Obesity

•SLE

•Advanced maternal age >40 years

Clinical risk factors 
DR   37% early onset preeclampsia     29% late onset preeclampsia   20% GH 
FPR 5% 
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The study aimed to develop prediction algorithms for hypertensive disorders based on multivariate analysis of factors from the maternal history and compare the estimated performance of such algorithms in the prediction of early preeclampsia (PE), late-PE and gestational hypertension (GH) with that recommended by the National Institute for Clinical Excellence (NICE). Logistic regression analysis was used to determine which of the maternal characteristics and history had significant contribution in predicting early-PE, late-PE and GH. There were 37 cases with early-PE, 128 with late-PE, 140 with GH and 8061 cases that were unaffected by PE or GH. Predictors of early-PE were Black race, chronic hypertension, prior PE and use of ovulation drugs. Predictors of late-PE and GH were increased maternal age and body mass index, and family history or history of PE. Additionally, late-PE was more common in Black, Indian and Pakistani women. The detection rates of early-PE, late-PE and GH in screening by maternal factors were 37.0, 28.9 and 20.7%, respectively, for a 5% false positive rate. Screening as suggested by NICE would have resulted in a false positive rate of 64.1% with detection rates of 89.2, 93.0 and 85.0% for early-PE, late-PE and GH, respectively. Meaningful screening for hypertensive disorders in pregnancy by maternal history necessitates the use of algorithms derived by logistic regression analysis.



Uterine artery Doppler velocimetry
•Early onset > term preeclampsia

• LR+   5-20
• LR- 0.1-0.8

•Wide variability

•Poor predictive accuracy
•No RCT that demonstrated improved 
maternal or fetal outcomes



Biomarkers
•sFlt-1 

•PlGF

•Soluble endoglin
•PAPP-A

•Placental protein-13

-Not recommend using for clinical practice
-Evidence that maternal-fetal outcomes are improved by early screening is still lacking



Prediction of preeclampsia
•No single test reliably predicts preeclampsia

•Current evidence

• Combination of biomarkers + UA Doppler studies  best predictive accuracy 

for identification of early onset preeclampsia

•Lack of standardization across various platforms

Presenter
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Combining Biochemical and Ultrasonographic Markers in
Predicting Preeclampsia:
A Systematic Review    Cli Chem2010
 CONTENT: Using a series of keywords, we reviewed electronic
databases (Medline, Embase, all records to May
2009) reporting the performance of biological and ultrasonographic
markers to predict preeclampsia, both
single markers and combinations of markers. We analyzed
the data according to gestational age and risk
levels of the studied populations. We evaluated the
methodological quality of included publications using
QUADAS (quality assessment of diagnostic accuracy
studies). We identified 37 relevant studies that assessed
71 different combinations of biochemical and ultrasonographic
markers. Most studies were performed
during the second trimester on small-scale high-risk
populations with few cases of preeclampsia. Combinations
of markers generally led to an increase in sensitivity
and/or specificity compared with single markers. In
low-risk populations, combinations including placental
protein 13 (PP13), pregnancy-associated plasma protein
A (PAPP-A), a disintegrin and metalloprotease-12
(ADAM12), activin A, or inhibin Ameasured in first or
early second trimester and uterine artery Doppler in
second trimester appear promising (sensitivity 60%–
80%, specificity 80%). In high-risk populations, the
combination of PP13 and pulsatility index in first trimester showed 90% sensitivity and 90% specificity in a
single study limited to severe preeclampsia.
SUMMARY: Combinations of biochemical and ultrasonographic
markers improved the performance of
early prediction of preeclampsia. From a perspective of
integrative medicine, large population-based studies
evaluating algorithms combining multiple markers are
needed, if screening approaches are to be eventually
implemented.



Prevention
•Low dose aspirin

•Antioxidant (Vit C and Vit E)

•Calcium

•Sodium restriction

•Lifestyle modification



Aspirin
•Antiplatelet

•Block production of thromboxanes

•Low dose ≤81 mg

• 17% reduction in the risk of pre-eclampsia NNT 72 

(Cochrane Database Syst Rev. 2007)
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Antiplatelet agents for preventing pre-eclampsia and its complications.

Duley L, Henderson-Smart DJ, Meher S, King JF.
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Abstract

BACKGROUND: 

Pre-eclampsia is associated with deficient intravascular production of prostacyclin, a vasodilator, and excessive production of thromboxane, a vasoconstrictor and stimulant of platelet aggregation. These observations led to the hypotheses that antiplatelet agents, low-dose aspirin in particular, might prevent or delay development of pre-eclampsia.

OBJECTIVES: 

To assess the effectiveness and safety of antiplatelet agents for women at risk of developing pre-eclampsia.

SEARCH STRATEGY: 

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (July 2006), the Cochrane Central Register of Controlled Trials (The Cochrane Library 2005, Issue 1), EMBASE (1994 to November 2005) and handsearched congress proceedings of the International and European Societies for the Study of Hypertension in Pregnancy.

SELECTION CRITERIA: 

All randomised trials comparing antiplatelet agents with either placebo or no antiplatelet agent were included. Quasi-random studies were excluded. Participants were pregnant women at risk of developing pre-eclampsia. Interventions were any comparisons of an antiplatelet agent (such as low-dose aspirin or dipyridamole) with either placebo or no antiplatelet.

DATA COLLECTION AND ANALYSIS: 

Two authors assessed trials for inclusion and extracted data independently.

MAIN RESULTS: 

Fifty-nine trials (37,560 women) are included. There is a 17% reduction in the risk of pre-eclampsia associated with the use of antiplatelet agents ((46 trials, 32,891 women, relative risk (RR) 0.83, 95% confidence interval (CI) 0.77 to 0.89), number needed to treat (NNT) 72 (52, 119)). Although there is no statistical difference in RR based on maternal risk, there is a significant increase in the absolute risk reduction of pre-eclampsia for high risk (risk difference (RD) -5.2% (-7.5, -2.9), NNT 19 (13, 34)) compared with moderate risk women (RD -0.84 (-1.37, -0.3), NNT 119 (73, 333)). Antiplatelets were associated with an 8% reduction in the relative risk of preterm birth (29 trials, 31,151 women, RR 0.92, 95% CI 0.88 to 0.97); NNT 72 (52, 119)), a 14% reduction in fetal or neonatal deaths (40 trials, 33,098 women, RR 0.86, 95% CI 0.76 to 0.98); NNT 243 (131, 1,666) and a 10% reduction in small-for-gestational age babies (36 trials, 23,638 women, RR 0.90, 95% CI0.83 to 0.98). There were no statistically significant differences between treatment and control groups for any other outcomes.

AUTHORS' CONCLUSIONS: 

Antiplatelet agents, largely low-dose aspirin, have moderate benefits when used for prevention of pre-eclampsia and its consequences. Further information is required to assess which women are most likely to benefit, when treatment is best started, and at what dose.






Aspirin
•Indication

• History of early onset preeclampsia and preterm delivery at < 34 wks

• Preeclampsia more than one prior pregnancy

•Low dose 60-80 mg

•Beginning in the late first trimester



Antioxidant
•Oxidative stress – pathogenesis of preeclampsia

•Antioxidants may prevent preeclampsia

•Cochrane systematic review of 15 RCTs 

• Vit C and Vit E  no benefit 



Calcium
•Meta-analysis of 13 trials (15,730 women)

•Significant reduction in preeclampsia risk (RR 0.45; 95%CI 0.31-

0.65)

•Low baseline calcium intake (RR 0.36; 95%CI 0.20-0.65)

•Calcium supplementation 1.5-2 g



Management of preeclampsia



Antepartum
•Maternal evaluation

• History of severe preeclampsia
• CBC, plt count
• Cr
• LFT
• 24-hr urine protein or protein/creatinine ratio

•Fetal evaluation
• FMC
• Growth
• Antenatal testing



Maternal and fetal assessment 
during expectant management

Maternal

•Symptoms of severe preeclampsia 

•Labor symptoms 

•V/S, I/O, urine output 

•Lab CBC with plt, Cr, LFT daily

Fetal

•FMC, NST daily

•BPP twice weekly

•Fetal growth q 2 weeks and UmA Doppler if 
FGR



Indications for delivery
Maternal

•Recurrent severe HT

•Recurrent severe preeclampsia symptoms

•Progressive renal insufficiency

•Persistent thrombocytopenia or HELLP

•Pulmonary edema

•Eclampsia

•Abruptio placenta

•Progressive labor or rupture of membranes 

Fetal

•GA 34 weeks

•Severe FGR less than 5th percentile

•Persistent oligohydramnios

•BPP of < or = 4/10 at least 6 hrs apart

•REDV of UmA

•Recurrent variable or late deceleration

•Death



Intrapartum management
•Magnesium sulfate

•Antihypertensive to treat severe hypertension

• Hydralazine = Labetalol = Nifedipine

•Route of delivery

• GA, presentation, cervical status, maternal-fetal condition



Intrapartum Magnesium sulfate 

•MgSO4 loading dose 4 g IV push slowly

•MgSO4 continuous dose 1-2 g/hr IV drip for 24 hour after delivery

•Monitors I/O, Vital signs, RR, Reflex

•Calcium gluconate in LR

Monitor Mg level  4 - 8 mg/dL therapeutic levels



Intraoperative Magnesium sulfate 
•Induction of anesthesia and stress of delivery -- ⇑ seizure threshold

•Discontinuing Mg --⇑ postpartum eclampsia



Postpartum hypertension and preeclampsia
•Monitor BP at least 72 hours postpartum and again at 7-10 days

•Discharge instructions
• Signs
• Symptoms

•If new-onset HT with symptoms of severe preeclampsia or severe features–
Magnesium sulfate

•Persistent postpartum hypertension 
• SBP ≥150 mmHg  or DBP ≥100 mmHg – Antihypertensive drugs
• If SBP ≥160 mmHg  or DBP ≥100 mmHg should be treated within 1 hour



Management of women 
with prior preeclampsia







Management of chronic hypertension



Antihypertensive therapy
•SBP > 160 mmHg, DBP > 105 mmHg

•Keep SBP 120-160 mmHg, DBP 80-105 mmHg 

•End organ damage    SBP<140 mmHg   DBP<90 mmHg



Antihypertensive therapy



Antihypertensive therapy



Later life in women with prior preeclampsia
•Increase risk of cardiovascular diseases

•Greater risk if
• Recurrent preeclampsia

• Preterm delivery <37 weeks
• FGR

•Equal risk with obesity or smoking
•Lifestyle modification

•Yearly checkup
• BP, Lipid, FBS, BMI



Pre-eclampsia and risk of hypertension in later lifeBellamy L, et al . BMJ 2007;335:974



Pre-eclampsia and risk of fatal and non-fatal ischaemic heart disease events in later life.

Bellamy L, et al . BMJ 2007;335:974



Pre-eclampsia and risk of death from any cause in later life
Bellamy L, et al . BMJ 2007;335:974
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