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Summary :
Preeclampsia is a multi-system disorder of pregnancy characterized by varying degrees of impaired placental perfusion, with release of soluble factors into the circulation. These factors cause maternal vascular endothelial damage, which leads to hypertension and multiorgan damage. Placental disease can cause fetal growth restriction and result in stillbirth. Preeclampsia is a major cause of maternal and perinatal mortality and morbidity, particularly in low- and middle-income countries. Prophylactic low-dose aspirin may reduce the risk of early preeclampsia, but once preeclampsia is diagnosed, there is no cure except for childbirth, and no drugs have been shown to be effective on the progression of the disease. Timing of delivery is planned to optimize fetal and maternal outcomes. Clinical trials have reported diagnostic and prognostic strategies that may improve fetal and maternal outcomes and evaluated the optimal timing of delivery in women with early-onset preeclampsia. Ongoing studies are evaluating the effectiveness, dose, and timing of aspirin and calcium to prevent preeclampsia and evaluating other medications to control hypertension or improve disease progression.

I. Introduction :

Preeclampsia (PE) is a specific multi-system pathology that complicates 2 to 8% of pregnancies1.HerIncidence is very variable due to the ethnic, geographic and socio-economic differences of the populations studied, and especially the multiplicity of definitions and the frequency of diagnostic errors. It is 3 to 7% among nulliparous women and 1 to 3% among multiparous women in Anglo-Saxon countries.[2].
The gold standard of definition is high blood pressure associated with proteinuria[3]. PE significantly increases maternal morbidity and mortality[4], and perinatal[5]. In addition to the risk of severe complications such as retroplacental hematoma, thrombocytopenia, disseminated intravascular coagulation,œpulmonary edema and bronchial inhalation6,the impact on different organs liver, lung, kidneys and brain, coagulation abnormalities7,as well as unfortunate consequences on newborns are increased7,including growth retardation and prematurity8,The currently accepted pathophysiological mechanisms have allowed a broad definition of PE, associating pregnancy-related hypertension in the absence of proteinuria with one of the following circumstances: A platelet level PLQ ˂ 100,000, liver enzymes (ALT and/or AST ˃ 2x normal), Acute renal failure (creatinine ˃ 11 mg/l) without any previous renal damage, acute lung edema and neurosensory disorders.Certain risk factors may play a major role in the etiology of preeclampsia. These risk factors include diabetes mellitus, obesity, overweight, maternal age, Nulliparity, high blood pressure, hypothyroidism, kidney disease and family history of preeclampsia9,The etiology of the pathogenesis of preeclampsia is not yet fully understood10,Some studies have proposed that the placenta releases soluble angiogenic factors, which play a crucial role in endothelial dysfunction and the development of preeclampsia-related symptoms before the clinical manifestation of preeclampsia. Soluble fms-like tyrosine kinase-1 (sFlt-1) is one such factor. It binds vascular endothelial growth factor (VEGF)A and placental growth factor (PlGF). These are the main angiogenic factors responsible for placental vascular development and maternal endothelial function.11
To date, there is no test that reliably predicts which women with gestational hypertension will later develop preeclampsia.. 12,
Preeclampsia is also associated with long-term cardiovascular disease. 13-14

II. What are the currently recognized definitions?
Preeclampsia is a progressive disease of pregnancy involving multiple organs.
The clinical definition has evolved over time from simply hypertension and proteinuria to a broader classification that recognizes the multi-system involvement of multiple organs caused by the disease.
It is defined as the onset of hypertension during pregnancy (according to International
Society for the Study of Hypertension in Pregnancy (ISSHP) in 2014), which is characterized by persistently high systolic/diastolic blood pressure ≥ 140/90 mm Hg as well as proteinuria ≥ 300 mg/24 h after 20 weeks of gestation in women whose blood pressure was previously normal. According to new recommendations (2013) from the American Congress of Obstetricians and Gynecologists (ACOG), preeclampsia may or may not be accompanied by proteinuria.
International recommendations agree that preeclampsia can be defined as gestational hypertension (GAH) associated with one or more of the following conditions from 20 weeks of gestation:
1. Proteinuria( 15-16
2. Other maternal organ dysfunction, including: 15-17
· Acute kidney injury (AKI) (creatinine ≥ 90 μmol/L; 1 mg/dL)
· Liver involvement (elevated transaminases, e.g. ALT or AST > 40 IU/L) with or without right upper quadrant or epigastric abdominal pain)
· Neurological complications (e.g., eclampsia, altered mental status, blindness, stroke, clonus, headache, and persistent visual scotomas)
· Hematological complications (thrombocytopenia – platelet counts below 150,000/μL, DIC, hemolysis)
3. Uteroplacental dysfunction(such as fetal growth restriction, abnormal umbilical artery Doppler waveform analysis or stillbirth)


III. What are therisk factors for the occurrence of preeclamapsia?

Clinical risk factors for preeclampsia are summarized in Table 118-19,the highest risk factors being a history of preeclampsia (an 8-fold risk), although the risk may be lower for people with preeclampsia in a first pregnancy but not in the next pregnancy) and hypertension chronic (risk multiplied by 5). A history of premature preeclampsia carries the greatest risk of developing preeclampsia, with approximately 25-30% of women experiencing recurrent disease. 20-21,Obstetric complications in a previous pregnancy, such as fetal growth restriction, stillbirth, and placental abruption, also pose an increased risk of preeclampsia, reflecting the potentially shared pathophysiology of clinical phenotypes related to placental dysfunction.
Some risk factors for developing preeclampsia may be more easily modifiable than others before pregnancy; interventions such as weight reduction, prevention of multi-fetal pregnancies through assisted reproductive technologies, increased societal awareness of adverse pregnancy outcomes associated with the age of
Maternal and optimal treatment of chronic medical conditions (eg, systemic lupus erythematosus and chronic hypertension) could all be beneficial in reducing the risk of preeclampsia.
Table 1:Risk factors for preeclampsia with unadjusted relative risks from two systematic reviews (listed in descending order of risk)
	
	Pooled unadjusted relative risk (95% CI)18
	Unadjusted relative risk (95% CI)19

	History of PE
	8.4 (7.1-9.9)
	7.19 (5.85-8.83)

	Chronic hypertension
	5.1 (4.0-6.5)
	..

	Pre-gestational diabetes
	3.7 (3.1-4.3)
	3.56 (2.54-4.99)

	Maternal Age
	..
	2.98 (0.39-22.76)

	Multiple pregnancy
	2.9 (2.6-3.1)
	2.93 (2.04-4.21) g. twin
2.83 (125.-6.40) g. triplet

	Family history of PE
	..
	2.9 (1.7-4.93)

	SAPL
	2.8 (1.8-4.3)
	9.72 (4.43-21.75)

	BMI
	2.8 (2.6-3.1)
	..

	LED
	2.5 (1.0-6.3)
	..

	History of stillbirth
	2.4 (1.7-3.4)
	..

	Nulliparity
	2.1 (1.2-2.4)
	2.91(1.28-6.61)

	Previous placental abortion
	2.0 (1.4-2.7)
	..

	PMA
	1.8 (1.6-2.1)
	..

	Chronic renal failure
	1.8 (1.5-2.1)
	..

	Maternal Age
	1.5(1.2-2.0)
	1.68 (1.23-2.29) if primiparous
1.96 (1.34-2.87) if multiparous

	Intrauterine growth retardation
	1.4 (0.6-3.0)
	..

	Maternal Age
	(1.2-2.4)
	..



IV. What are the pathophysiological mechanisms of preeclamasia?
Early in a normal pregnancy, the placenta remodels the local uterine vasculature, creating optimal conditions for nutrient and oxygen exchange throughout the pregnancy. Extra villous placental trophoblast cells migrate through the inner third of the myometrium of the uterus and remove smooth muscle from maternal spiral arterioles22,rendering the ends of the vessels unable to contract. Therefore, the terminal portion of the spiral arterioles remains wide open and the net result is a high capacitance, low resistance system at the maternal-fetal interface. The maternal-fetal interface promotes abundant blood flow to the implantation site, allowing for efficient exchange of nutrients between mother and fetus. Deficient remodeling of the spiral arteriole is observed in some women who develop preeclampsia,23,especially with premature birth with fetal growth retardation.24,The resulting decreased perfusion, high velocity, and turbulent blood flow (emanating from spiral arterioles) causes placental ischemia25, and oxidative stress,26-27,damages placental villi and leads to abnormal levels of angiogenic proteins in maternal blood28.This pathology of the maternal blood supply has been incorrectly renamed maternal vascular perfusion,22-29 and is characterized histologically by reduced placental size, infarction, abnormal development of placental villi, and paucity of transformation of maternal deciduous spiral arterioles. 22 (Figure 1).
The histological severity of maternal vascular malperfusion disease correlates with the clinical severity of preeclampsia and inversely correlates with gestational age at delivery. 30-31. The immune system plays an active role in the pathological interactions between extra villous trophoblast cells and the host decidua, and abnormal cellular interactions occurring early in the first trimester could increase the risk of developing preeclampsia. 32,

Figure 1. Abnormal placentation in preeclampsia.
[image: page3image3486059440]In preeclampsia, cytotrophoblasts fail to adopt an invasive endothelial phenotype. Instead, invasion of the spiral arteries is shallow and they remain small-caliber resistant vessels (lower panel).
In normal placental development, invasive cytotrophoblasts of fetal origin invade maternal spiral arteries, transforming them from small-caliber resistance vessels to high-caliber capacity vessels capable of providing adequate placental perfusion to support fetal growth.
During the process of vascular invasion, cytotrophoblasts differentiate from an epithelial phenotype to an endothelial phenotype, a process termed “pseudovasculogenesis” or “vascular mimicry” (top panel).





V. What is the role of biomarkers?
· In the pathogenesis of PE?
As pregnancy continues into the second trimester, the diseased placenta gradually secretes high amounts of antiangiogenic factors that cause vascular inflammation, endothelial dysfunction, and maternal vascular damage.33.The net result of this altered angiogenic profile is the clinical manifestation of maternal hypertension and multiple organ damage (Figure 1). Two-step process poor early placental development followed by multi-systemic endothelial dysfunction and severe maternal organ injury.
There are many candidate factors secreted in excess by the preeclamptic placenta that could contribute to endothelial dysfunction: proinflammatory cytokines, exosomes 41 and extracellular vesicles;34 and anti-angiogenic molecules such as soluble fms-like tyrosine kinase-1 (sFlt1)35.36 and soluble endoglin.37.These placenta-derived factors may act on maternal vascular endothelium to induce local endothelial release of other factors that worsen dysfunction, such as thromboxane, pro-inflammatory cytokines, and possibly sFlt-1 itself.38This event is associated with the suppression of the release of pro-angiogenic placental growth factor (PlGF).
sFlt-1 is an anti-angiogenic protein that binds to the functional receptor binding domain of vascular endothelial growth factor (VEGF), neutralizing the ability of VEGF to signal to endothelial cells that line arterioles, blood vessels to maintain vasorelaxation. Although sFlt-1 binding to VEGF is not the primary pathogenic event triggering preeclampsia, sFlt-1 has many features implicating it as a major factor in the disease. For example, elevated concentrations of sFlt-1 are observed weeks before the clinical onset of pre-eclampsia44 and during pre-eclampsia;36.39 given that sFlt-1 is anti-angiogenic, a pathogenic role is biologically plausible33
· In predicting preeclampsia?
The use of biomarkers as diagnostic adjuncts in women with suspected preeclampsia may help clarify the likelihood of preeclampsia when the clinical picture is uncertain. In normal pregnancies, the concentration of PlGF (a pro-angiogenic protein secreted by the placenta) in the circulation increases as gestation advances before decreasing towards term and decreases in women with preeclampsia.36.40 In contrast, circulating concentrations of sFlt-1, which increase toward term in normal pregnancies, are elevated in the circulation of women with preeclampsia. The discovery that low concentrations of PlGF and high concentrations of sFlt-1 predate the clinical diagnosis of preeclampsia by a few weeks36 allows their potential use as diagnostic adjuncts. Prospective multicenter cohort studies evaluated the sFlt-1/PlGF58 ratio and PlGF alone41 in women with suspected preeclampsia, primarily to predict adverse pregnancy outcomes42 or preeclampsia requiring delivery within 2 weeks.41
In a multicenter randomized controlled trial, use of the PlGF test halved the time it took clinicians to diagnose preeclampsia compared with covert testing, from 4·1 to 1·9 days (time ratio 0·36; CI 95% 0·15–0·87) and significantly reduced a composite of serious maternal adverse events (adjusted odds ratio [aOR] 0·32; 95% CI 0·11–0·96) , with no significant differences in the incidence of preterm birth, birth weight percentiles or neonatal unit admission rate.62. In the United Kingdom, British guidelines recommend the use of the PlGF-based test for women suspected of preeclampsia before 35 weeks of amenorrhea43 and its integration into the overall clinical assessment of the woman to guide monitoring strategies for future management44
VI. What is the role of uterine and ophthalmic ultrasound in preeclamapsia?
- Uterine Doppler: Several studies, which combine different markers, have focused on the blood flow of the uterine artery in particular, its waveform. A pathological waveform identified by a high resistance index as well as an early diastolic notch (Figure 2). Evaluated during the second trimester, these abnormal Doppler results indicate a significantly increased risk of developing preeclampsia45
- Ophthalmic Doppler:The ophthalmic artery, which is the first branch of the internal carotid artery and has embryologic, anatomical, and functional similarities to the intracranial vasculature, is an easily accessible vessel for Doppler evaluation that provides information about the intracranial circulation less accessible; Cross-sectional studies reported that compared with normal pregnancy, preeclamapsia was accompanied by a decrease in flow impedance and an increase in velocities in the flow velocity waveforms of the ophthalmic arteries.46.47 There is also evidence that the occurrence of preeclamapsia is preceded by a decrease in flow impedance in the cerebral circulation.48.49 Three small prospective studies, involving <450 patients each, examined the potential value of ophthalmic arterial Doppler in predicting preeclamapsia during the first or second trimester of pregnancy; two of the studies reported that ophthalmic arterial Doppler was useful and one that it was not.50.51
Figure 2
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At the bottom is the ophthalmic artery flow velocity waveform obtained by pulsed-wave Doppler illustrating first and second systolic velocity and end-diastolic velocity.


· Combination of biochemical markers on uterine artery Doppler
In recent years, none of the biomarkers evaluated to predict preeclampsia have yet been proven to have clinical value. Much effort has been made to evaluate their potential and their combination with other screening methods such as ultrasound. The most promising biochemical markers to date are PP 13 as well as sflt-1, PLGF and Seng. They allow the screening of PE and its complications, showing relatively high predictive values. Diagnostic performance is improved if these markers are combined with first trimester Doppler ultrasound. Further studies are important to justify their clinical use, always with the aim of reducing maternal and perinatal morbidity and relieving the “heavy burden” of pre-eclampsia.52
VII. How to Predict and Prevent Preeclampsia:
· Screening at the start of pregnancy:
Current screening strategies rely on the combined use of clinical risk factors, maternal plasma or serum biomarkers, and imaging modalities such as uterine artery Doppler flow velocity waveform analysis. These methods are variably integrated into predictive algorithms used to stratify prenatal care monitoring and identify women most suitable for prophylactic aspirin treatment. A 2019 general review reported the identification of 90 predictors and 52 prediction models.
In one algorithm, researchers attempted to improve predictive ability by combining variables, maternal demographics, comorbidity and pregnancy-related, circulating levels of biomarkers (usually PlGF and pregnancy-associated plasma protein A), and uterine artery waveform on arterial Doppler (measured at approximately 13 weeks of gestation). Such an algorithm has been reported to have a higher detection rate for subsequent preeclampsia (detection rate 42.5%; 95% CI 38·0–46·9) than using clinical risk factors alone (30.4%; 95% CI 26·3–34·6).53
These multivariable prediction algorithms have higher test performance for preeclampsia requiring early delivery (usually before 34 weeks of gestation) than for late-onset preeclampsia, however, as the prevalence of early-onset disease is less than 1% of pregnancies, the positive predictive values ​​are low although they can be considered high enough to initiate prophylactic treatment. The clinical implications and cost of implementing such a screening strategy require further investigation.54Although this first trimester screening and treatment approach is already approved in some international recommendations55.56but its cost-effectiveness compared to screening approaches based on clinical risk factors alone is unclear.
· Prevention of preeclamapsia:
· Aspirin:
Aspirin is the only preventive drug treatment for preeclampsia supported by solid evidence. A 2019 Cochrane review concluded that low-dose aspirin taken daily from the end of the first trimester through 36 weeks of gestation reduces the risk of preeclampsia by approximately 18% (relative risk 0.82; 95% CI 0·77–0·82).57How aspirin prevents preeclampsia is unclear. Theories include: that aspirin improves placental implantation, and protects the maternal vasculature by decreasing platelet reactivity, thromboxane concentrations, and increasing prostacyclin production,58which would involve continuing aspirin treatment throughout pregnancy. Screening approaches to selecting individuals who are offered aspirin prophylaxis typically involve the use of clinical risk factors*, such as treating people with two moderate risk factors or one high risk factor for preeclampsia.59.60Most recommendations use a dose of 75 to 100 mg of aspirin per day.59.60
*Clinical risk factors used by different scientific societies: (ACOG = American College of Obstetricians and Gynecologists. NICE = National Institute for Health and Care Excellence. ISSHP = International Society for the Study of Hypertension during pregnancy FIGO = International Federation of Gynecology and Obstetrics) are as follows:

· Chronic hypertension,
· Type 1 or type 2 diabetes
· Kidney disease
· Autoimmune disease (SLE, APLS)
· History of preeclampsia
· Multi-fetal pregnancy
· History of other hypertensive disorder of pregnancy
· Use of PMA
· High BMI
· Nulliparity
· Family history of preeclampsia
· More than 10 years apart in pregnancy
· Maternal age (>35 years)
· Maternal size
· Obstetric history (low birth weight)
· Low socioeconomic

VIII. What are the therapeutic axes for the management of preeclamapsia?
· Pharmacological treatment of hypertension:
Various antihypertensive agents have been used in the treatment of PE, without reaching consensus in the management of mild to moderate hypertension. Sodium restriction, bed rest, and restriction of physical activity are not recommended for the prevention or treatment of PE without serious features.61. At present, there is no recommendation for the use of one antihypertensive agent over another; the choice of treatment depends on the acuity and severity of hypertension. All antihypertensive medications have the potential to cross the placenta.
Methyl dopa has been widely used in the management of high blood pressure in pregnant women. It stimulates central alpha-adrenergic receptors through a false neurotransmitter (α-methyl-norepinephrine), resulting in decreased sympathetic flow of norepinephrine to the heart, kidneys, and peripheral vasculature. Its long-term safety for the fetus has been demonstrated.
Labetalol lowers blood pressure by blocking β- and α-adrenergic receptors. It better preserves uteroplacental blood flow compared to other β-blockers. Its onset of action is rapid (2 hours) compared to methyldopa. Randomized clinical trials comparing Labetolol to methyldopa or nifedipine showed that labetalol was safe during pregnancy62.63On the other hand, studies have demonstrated that labetolol causes maternal hepatotoxicity. It is important to recognize this side effect because it can be confused with HELLP syndrome (hemolysis, elevated liver enzymes, and low platelet count). Most cases of Labetolol-induced hepatotoxicity are reversible, but deaths have been reported.64
Nifedipine is a calcium channel blocker that has been used during pregnancy without major problems. Long-acting nifedipine is preferred over short-acting nifedipine because the short-acting version of the drug can cause a significant drop in blood pressure, possibly resulting in reduced uteroplacental perfusion. However, as discussed below, more recent evidence suggests that immediate-release oral nifedipine, under certain conditions, may be considered for safe BP reduction. Long-acting nifedipine may be administered as a sustained-release tablet in doses of 30 to 90 mg once daily. The dosage can be increased at intervals of 7 to 14 days, reaching a maximum dose of 120 mg per day65
Hydralazine is a direct vasodilator of arterioles. Its use is limited by its side effects, including lower extremity swelling and reflex tachycardia. Its hypotensive effect is less predictable than that of other parenteral agents.
In case of PE with severe hypertension (sustained systolic blood pressure of at least 160 mm Hg or diastolic blood pressure of at least 110 mm Hg), the use of an antihypertensive61. Labetalol, nifedipine, or methyldopa are recommended as first-line treatment. Relatively recent studies suggest that the calcium channel blocker nifedipine, in its immediate oral release form, may also be considered as a first-line treatment66.67
In 2017, The American College of Gynecologists and Obstetricians recommended that the use of immediate-release oral nifedipine be considered first-line treatment, particularly when the intravenous route is not available. Blockers of the renin-angiotensin-aldosterone system, such as angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, renin inhibitors, and mineralo-corticosteroid receptors should be avoided
Although magnesium sulfate is not recommended as an antihypertensive agent, it has been used over the years for the prevention of seizures in women with severe preeclampsia and for the management of recurrent seizures in eclampsia. ACOG limits its use for the prevention of eclampsia if BP is 160/110 or greater, or if blood pressure is less than 160/110, associated with other serious symptoms. Studies have shown that magnesium sulfate is more effective in preventing recurrent attacks of eclampsia than other traditional anticonvulsants, including phenytoin and diazepam, or lytic cocktails.68.69.The mechanism of action of magnesium sulfate in preventing seizures is not completely understood, but is thought to be due to its effect on the central nervous system, perhaps due to its effect on N receptors -methyl D-aspartate (NMDA), calcium channels, and acetylcholine. Although data are limited, concerns that concurrent use of magnesium sulfate and nefidipine may result in serious side effects, including hypotension and neuromuscular inhibition, have not been supported by available evidence.70
· When is the delivery time?
Childbirth is the only treatment for PE. The decision to deliver immediately versus expectantly depends on:
1. Rate and severity of disease progression
2. Gestational age
3. Maternal and fetal condition
NICE and ACOG recommendations recommend that women with preeclampsia give birth at 37 weeks gestation (SA).71. Before 34 (SA), management is expectant and planned delivery is not considered due to a worsening of unfavorable neonatal outcomes (respiratory distress syndrome, RR = 2.3-95 CI % (1.39-3.81) and necrotizing enterocolitis, RR = 5.54, 95% CI (1.04-29.56)72.Between 34 and 37 (SA), the optimal time to give birth to prevent morbidity for mother and baby remains unknown.
The indications are maternal and fetal:
· Kindergarten:73.
· Severe uncontrolled blood pressure (persistent systolic blood pressure of 160 mm Hg or greater or diastolic blood pressure of 110 mm Hg or greater not responding to antihypertensive medications)
· Persistent, refractory and treatment-resistant headaches
· Epigastric pain not responding to repeated analgesics
· Neurosensory disorders, motor or sensory deficit
· Stroke
· HELLP syndrome
· Recent or worsening renal dysfunction (serum creatinine greater than 11 mg/dl)
· Pulmonary edema
· Eclampsia
· Suspected acute placental abruption or vaginal bleeding in the absence of a placenta
Praevia
· Fetal:74.
· Abnormal fetal FHR
· Fetal death
· Fetus with no expectation of survival at the time of maternal diagnosis (extreme prematurity)
· Persistent reversed end-diastolic flow in the umbilical artery

IX. What are the recommendations to recommend in the postpartum period?
Postpartum patient education prior to discharge should include information on the signs and symptoms of severe hypertension with instructions on when and where to seek care. Patients with severe hypertension should be evaluated within 7 to 14 days of discharge or sooner as clinically indicated. Follow-up verification should take place in the high-risk pregnancy clinic that provided the antenatal care. 75.

X. What are the long-term complications of preeclampsia?
Preeclampsia is responsible for both short and long term maternal morbidity and mortality. Endothelial dysfunction, a constant and early element of preeclampsia, promotes the development of atherosclerosis76.PE is a risk factor for cardiovascular and cerebrovascular events; twenty percent of women develop hypertension or microalbuminuria seven years later.77. In a meta-analysis, Bellamy showed after a pregnancy complicated by preeclampsia, that there was a high risk of chronic arterial hypertension, RR= 3.7-95% CI (2.70-5.05), coronary ischemia, RR= 2.16-95% CI (1.86-2.52), stroke, RR= 1.81(1.45-2.27) 95% CI, and thromboembolic accident RR= 1.19-95% CI (1.37-2.33). This risk is all the greater the earlier the preeclampsia occurs.78. In a systematic review and meta-analysis, Morven CB et al, reported that women with a history of PE or eclampsia were at high risk of cardiovascular events Odds Ratio, OR=2.28-95% CI (1 .87-2.78) of cerebrovascular events, OR =1.76-95% CI (1.43-2.21) and chronic arterial hypertension with a relative risk, RR =3.13-CI at 95%, (2.51-3.89)79.

Maternal morbidity
Preeclampsia is responsible for a 5% increase in maternal morbidity, including seizures, pulmonary edema, renal failure, hepatic failure and stroke. They occur most often in preeclamptic women before 32 weeks and those with a predisposing pathology. 80,81,82

80. Martin JN Jr, Thigpen BD, Moore RC, et al: Stroke and severe pre-eclampsia and eclampsia: A paradigm shift focusing on systolic blood pressure. Obstet Gynecol 105:246-254, 2005)
81. Kuklina EV, Ayala C, Callaghan WM: Hypertensive disorders and severe obstetric morbidity in the United States. Obstet Gynecol 113:1299-1306, 2009)
82. Sibai BM: Diagnosis, controversies, and management of the syndrome of hemolysis, elevated liver enzymes, and low platelet count. Obstet Gynecol 103:981-999, 2004)
1. Eclampsia
Eclampsia is a major neurological complication of PE, defined by the appearance of a generalized tonic-clonic seizure in the absence of any previous neurological pathology. It occurs following a pregnancy complicated by preeclampsia but it can be inaugural and precedes arterial hypertension and PE. It complicates severe preeclampsia in 0.5% of cases83. The prevalence of eclampsia has significantly decreased in industrialized countries, due to better monitoring of pregnant women and the implementation of prevention measures. However, it remains very common in developing countries; the lack of monitoring of pregnancies is the main factor in this increase. Its occurrence is concomitant with significant morbidity and maternal-fetal mortality. Maternal risk is represented by hypoxia and bronchial aspiration.
In an American study84 out of a total of 4024 maternal deaths, 790 (19.6%) were due to pre-eclampsia, and 49% of which were directly attributable to eclampsia. The risk factors reported in this study were age over 30 years and failure to monitor the pregnancy.
PE being an organ failure, other morbidities can be associated such as retroplacental hematoma, disseminated vascular coagulopathy,œpulmonary edema, inhalation of gastric fluid and in utero fetal death due to hypoxia. Adult respiratory distress syndrome and cerebral hemorrhage are complications rarely observed in studies from industrialized countries.The radiological lesions found in eclampsia are similar to those found in hypertensive encephalopathy: cerebral edema, infarction and hemorrhage.85
Posterior reversible encephalopathy syndrome (PRES) is often found after an eclamptic attack. (PRES) is a reversible neurological disorder manifested by headache, visual disturbances, altered consciousness, confusion, and seizures.86 .The pathophysiological mechanism is represented by vasogenic edema localized in the posterior parietal and occipital regions.87 
Seizure alone is not an indication for systematic neuroradiological examination. Indeed, brain computed tomography (CT) and magnetic resonance imaging (MRI) are not routine examinations. Imaging is indicated in the presence of prolonged coma and signs of focus looking for intracranial hemorrhage or venous thrombosis requiring specific therapy. Imaging is of great help in the diagnosis of atypical forms of eclampsia, especially those occurring before 20 weeks of amenorrhea and those occurring after 48 hours postpartum and those refractory despite adequate treatment with magnesium sulfate.88.89;
Electroencephalography (EEG) recording shows diffuse abnormalities in 70% of cases and localized slowing in 30% of cases90
The standard treatment remains magnesium sulfate at a dose of 4 grams as a slow infusion over twenty minutes followed by a continuous infusion for maintenance.91If the attack recurs, an additional dose of two grams is administered. Given that the margin between the therapeutic and toxic dose is narrow, it is necessary to monitor the Magnesemia which must be between 2 and 4 mmol/l. The alteration of renal function, common in this context of preeclampsia, makes it possible to maintain the loading dose and to reduce the maintenance dose as much as possible or even to stop it. At the same time, blood pressure control is imperative.93 
2. HELLP syndrome
HELLP syndrome (Hemolysis, Elevated Liver enzymes, Low Platelets) is a particular form of preeclampsia. According to ACOG, the diagnosis of HELLP is based on the following biological elements: elevated lactate dehydrogenase (LDH) greater than 600 IU/L, aspartate aminotransferase (ASAT) or alanine aminotransferase (ALT) elevated more than twice the upper limit of normal, and platelet count less than 100,000 109/l.94 
It is serious when the platelet count ≤ 50,000/mm3, complicates 5-20% of serious pre-eclampsia and occurs more often in older women (compared to the average of pre-eclamptic women), multiparous and white. In 70% of cases, HELLP occurs prepartum and in 30% of cases after delivery, most often within 48 hours (range from a few hours to six days postpartum)..95 
The existence of a HELLP syndrome increases the risk of occurrence of convulsions by a factor of 3 compared to women with severe preeclampsia without HELLP.96.97 
HELLP syndrome manifests itself clinically by variable and non-specific signs, predominantly digestive. Epigastric bar pain and/or pain in the right hypochondrium are the most frequently found clinical sign (65 to 86% of cases). This pain is the result of obstruction of blood flow in the sinusoids and hepatocyte necrosis. Any epigastric pain occurring in the second or third trimester of pregnancy should raise suspicion of HELLP syndrome. Other symptoms may be encountered, nausea and vomiting in 36-84% of cases, malaise in 90% of cases and jaundice in 5% of cases. The fever should suggest a hepatic infarction. Ascites is sometimes observed during cesarean section, it is an excellent predictive factor for the occurrence of cardiac and respiratory complications in the postpartum period..95.98 
Maternal morbidity is all the more severe the later the diagnosis is made.
The complications found by Sibaï in the absence of conservative treatment include 21% of DIC, 16% of retroplacental hematoma (RPH), 8% of acute renal failure (ARI), 6% of acute lung edema ( OAP), 2% laparotomies for hemorrhage, 1% subcapsular hematoma of the liver and retinal detachment. HELLP also places patients at increased risk of postpartum hemorrhage. This risk is essentially due to DIC and not to thrombocytopenia even if it is severe. Transfusion of platelet pellets does not prevent its occurrence.95.98 
HELLP syndrome is evidence of multiorgan failure, its discovery is always synonymous with seriousness, requiring hospitalization of parturients in a structure including both maternal and neonatal intensive care. Its one and only treatment remains the termination of the pregnancy. However, it is the delay of this interruption which remains a subject of great divergence between practitioners. In all cases, two possibilities present themselves to us: the first, when the term of the pregnancy is > 34 weeks in which case the termination of the pregnancy is necessary as soon as possible. The second, when the term is < 34 weeks, the risk of fetal complications linked to prematurity is significant.
In this case, most authors propose a therapeutic approach involving several stages essentially combining the usual treatment of preeclampsia and corticosteroid therapy under the cover of intensive maternal and fetal monitoring.
· Control of any severe blood pressure (SBP≥160 mm Hg and/or DBP≥110 mm Hg) with vasodilators, mainly calcium channel blockers (Nicardipine) and/or labetalol can prevent maternal complications including heart failure. congestive disease, hypertensive encephalopathy, stroke, and PHR.
· Transfusion of packed red blood cells in cases of severe or poorly tolerated anemia.
· Similarly, coagulation disorders should be corrected with fresh frozen plasma.
· Platelet transfusion is only indicated in cases of significant hemorrhagic syndrome and severe thrombocytopenia (<50,000 per cubic millimeter).
· Any repeated transfusion is illusory due to the process of platelet consumption, or even dangerous due to the thrombotic risk. Platelet concentrates are administered at the time of delivery, generally in the event of a cesarean section under general anesthesia, in order to reduce the risk of operative bleeding.
Special case of hepatic hematomas:
The management of subcapsular hematoma of the liver (HSCF) seems to be more consensual. In cases of unruptured HSCF, it is important to correct hemostasis disorders by transfusions of fresh frozen plasma and ultrasound monitoring. If this is broken, correct hemodynamics must be maintained, hemostasis disorders corrected and hepatic surgical hemostasis performed.
We must never lose sight of the fact that in order to gain fetal maturity, waiting exposes in addition to the usual complications of severe PE (PAO, eclampsia, HRP) the risk of liver rupture. These hematomas are rare (1/45,000 pregnancies), predominantly in the right lobe. The clinical picture is that of violent abdominal pain with hypovolemic shock.
The fetomaternal mortality of this hepatic rupture (80 and 50% respectively) has prompted more aggressive management. Embolization, ligation of the hepatic artery, and packing have been successively proposed without the small number of series making it possible to conclude the superiority of one or the other technique.
Liver transplantation was performed in patients with HELLP syndrome refractory to treatment, with uncontrollable hemorrhage from hepatic necrosis.99,100,101 
Regardless of the type of treatment considered, no author recommends a systematic cesarean section. The low route is authorized because there is no correlation between the platelet counts of the fetus and those of the mother, even if the thrombocytopenia is less than 50,000/mm3. Regional anesthesia is always preferred to general anesthesia in preeclamptic patients. During childbirth, transfusions of platelet concentrates should not be systematic because the destruction of platelets is rapid. When cesarean section is indicated, it is essential to have 6 to 10 units of platelet pellets, just before intubation. During the cesarean section, the surgeon does not attempt to check the liver and manipulation of the liver mass is not recommended. Thus, cesarean section does not exempt from liver ultrasound, which if not performed before the cesarean section, must be done after it in order to rule out HSCF.102 
Postpartum, monitoring in an intensive care unit for at least 48 hours is essential. Resolution is usually spontaneous within 36 to 72 hours.
The recurrence of HELLP syndrome is low for some (4%), a little more frequent (20%) for others, but it increases to 60% when HELLP appears before 32 weeks. These figures highlight the importance of disease prevention and monitoring of patients with a history of HELLP syndrome.95 
3. Acute renal failure
AKI is a rare complication of severe PE. In this context, it reflects multiorgan damage, and is often associated with HELLP syndrome, retroplacental hematoma (RPH), and coagulopathy in 50% of cases.103   
The occurrence of AKI always worsens the maternal prognosis. There is a relative reduction in renal plasma flow and glomerular filtration responsible for an increase in plasma creatinine and urea as well as serum uric acid, correlated with the increase in renal vascular resistance and/or the volume. Proteinuria indicates glomerular damage. It is usually moderate, of the order of 1–2 g/24 h, but can be more abundant (> 5 g/d), leading to nephrotic syndrome which is an indicator of poor prognosis.104 
Renal failure during PE is defined by concentrations of creatinine exceeding 90 mmol/l and urea exceeding 7 mmol/l. The renal histological abnormalities correspond to acute tubular necrosis associated with glomerular endotheliosis lesions suggestive of renal damage in severe PE. Recovery of renal function is usually complete.105 
· Maternal mortality linked to preeclampsia
Although the maternal mortality rate has declined in recent years, there are still cases of deaths considered preventable. The majority of the 600,000 cases of maternal deaths/year occur in low-resource countries, explained by the high number of severe forms of preeclampsia observed106, 107, 108, 109.The danger of elevated SBP, especially if it is associated with thrombocytopenia, is the occurrence of a cerebral hemorrhage.110.
Endothelial dysfunction, thrombocytopenia and sudden changes in blood pressure lead to a high risk of cerebral complications in preeclamptics.110,111.

Conclusion :
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Summary :


 


Preeclampsia is a multi


-


system disorder of pregnancy characterized by varying degrees of 


impaired placental perfusion, with release of soluble factors into the circulation. These factors 


cause maternal vascular endothelial damage, which leads to hypertensi


on and multiorgan 


damage. Placental disease can cause fetal growth restriction and result in stillbirth. 


Preeclampsia is a major cause of maternal and perinatal mortality and morbidity, particularly 


in low


-


 


and middle


-


income countries. Prophylactic low


-


dos


e aspirin may reduce the risk of 


early preeclampsia, but once preeclampsia is diagnosed, there is no cure except for childbirth, 


and no drugs have been shown to be effective on the progression of the disease. Timing of 


delivery is planned to optimize fetal


 


and maternal outcomes. Clinical trials have reported 


diagnostic and prognostic strategies that may improve fetal and maternal outcomes and 


evaluated the optimal timing of delivery in women with early


-


onset preeclampsia. Ongoing 


studies are evaluating the 


effectiveness, dose, and timing of aspirin and calcium to prevent 


preeclampsia and evaluating other medications to control hypertension or improve disease 


progression.


 


 


I.


 


Introduction :


 


 


Preeclampsia (PE) is a specific multi


-


system pathology that complicates 2 to 8% of 


pregnancies


[


1


]


.Her


Incidence is very variable due to the ethnic, geographic and socio


-


economic 


differences of the populations studied, and especially the multiplicity of definitions and the 


frequency of diagnostic errors. It is 3 to 7% among nulliparous women and 1 to 3% amo


ng 


multiparous women in Anglo


-


Saxon countries.


[2]


.


 


The gold standard of definition is high blood pressure associated with proteinuria


[3]


. PE 


significantly increases maternal morbidity and mortality


[4]


, and perinatal


[5]


. In addition to the 


risk of severe complications such as retroplacental hematoma, thrombocytopenia, disseminated 


intravascular coagulation,


œ


pulmonary edema and bronchial inhalation


[


6


]


,


the impact on 


different organs liver, lung, kidneys and brain, coagulation abnormalities


[


7


]


,


as well as 


unfortunate consequences on newborns are increased


[


7


]


,


including growth retardation and 


prematurity


[


8


]


,


The currently accepted pathophysiological mechanisms have allowed a broad 


definition of PE, associating pregnancy


-


related hypertension in the absence of proteinuria with 


one of the following circumstances: A platelet level PLQ 


?


 100,000, liver enzymes (ALT


 


and/or 


AST 


?


 2x normal), Acute renal failure (creatinine 


?


 11 mg/l) without any previous renal 


damage, acute lung edema and neurosensory disorders.


Certain risk factors may play a major 


role in the etiology of preeclampsia. These risk factors include diabetes mellitus, obesity, 


overweight, maternal age, Nulliparity, high blood pressure, hypothyroidism, kidney disease and 


family history of preeclampsia


[


9


]


,


The etiology of the pathogenesis of preeclampsia is not yet 


fully understood


[


10


]


,


Some studies have proposed that the placenta releases soluble angiogenic 


factors, which play a crucial role in endothelial dysfunction and the development of 


preeclampsia


-


related symptoms before the clinical manifestation of preeclampsia. Soluble fms


-


like 


tyrosine kinase


-


1 (sFlt


-


1) is one such factor. It binds vascular endothelial growth factor 




  Literature review article on preeclampsia     T ahar  Ait mouheb , N acira  B enmouhoub, L ynda  Ait mokhtar, S ana  Guedaoura   Faculty of Medicine of Algiers     Summary :   Preeclampsia is a multi - system disorder of pregnancy characterized by varying degrees of  impaired placental perfusion, with release of soluble factors into the circulation. These factors  cause maternal vascular endothelial damage, which leads to hypertensi on and multiorgan  damage. Placental disease can cause fetal growth restriction and result in stillbirth.  Preeclampsia is a major cause of maternal and perinatal mortality and morbidity, particularly  in low -   and middle - income countries. Prophylactic low - dos e aspirin may reduce the risk of  early preeclampsia, but once preeclampsia is diagnosed, there is no cure except for childbirth,  and no drugs have been shown to be effective on the progression of the disease. Timing of  delivery is planned to optimize fetal   and maternal outcomes. Clinical trials have reported  diagnostic and prognostic strategies that may improve fetal and maternal outcomes and  evaluated the optimal timing of delivery in women with early - onset preeclampsia. Ongoing  studies are evaluating the  effectiveness, dose, and timing of aspirin and calcium to prevent  preeclampsia and evaluating other medications to control hypertension or improve disease  progression.     I.   Introduction :     Preeclampsia (PE) is a specific multi - system pathology that complicates 2 to 8% of  pregnancies  1  .Her Incidence is very variable due to the ethnic, geographic and socio - economic  differences of the populations studied, and especially the multiplicity of definitions and the  frequency of diagnostic errors. It is 3 to 7% among nulliparous women and 1 to 3% amo ng  multiparous women in Anglo - Saxon countries. [2] .   The gold standard of definition is high blood pressure associated with proteinuria [3] . PE  significantly increases maternal morbidity and mortality [4] , and perinatal [5] . In addition to the  risk of severe complications such as retroplacental hematoma, thrombocytopenia, disseminated  intravascular coagulation, œ pulmonary edema and bronchial inhalation  6  , the impact on  different organs liver, lung, kidneys and brain, coagulation abnormalities  7  , as well as  unfortunate consequences on newborns are increased  7  , including growth retardation and  prematurity  8  , The currently accepted pathophysiological mechanisms have allowed a broad  definition of PE, associating pregnancy - related hypertension in the absence of proteinuria with  one of the following circumstances: A platelet level PLQ  ?  100,000, liver enzymes (ALT   and/or  AST  ?  2x normal), Acute renal failure (creatinine  ?  11 mg/l) without any previous renal  damage, acute lung edema and neurosensory disorders. Certain risk factors may play a major  role in the etiology of preeclampsia. These risk factors include diabetes mellitus, obesity,  overweight, maternal age, Nulliparity, high blood pressure, hypothyroidism, kidney disease and  family history of preeclampsia  9  , The etiology of the pathogenesis of preeclampsia is not yet  fully understood  10  , Some studies have proposed that the placenta releases soluble angiogenic  factors, which play a crucial role in endothelial dysfunction and the development of  preeclampsia - related symptoms before the clinical manifestation of preeclampsia. Soluble fms - like  tyrosine kinase - 1 (sFlt - 1) is one such factor. It binds vascular endothelial growth factor 

