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INTRODUCTION

Pre-eclampsia (PE) affects between 2.3-4.7% of pregnancies in France [START_REF] Blondel | Trends in perinatal health in metropolitan France from 1995 to 2016: Results from the French National Perinatal Surveys[END_REF], it is diagnosed when a pregnant woman presents a new onset hypertension and proteinuria after 20 weeks of gestation [START_REF] Ananth | Pre-eclampsia rates in the United States, 1980-2010: age-period-cohort analysis[END_REF].

Its incidence has increased over the years as a consequence of the advanced maternal age and the frequent association with chronic hypertension [START_REF] Ananth | Pre-eclampsia rates in the United States, 1980-2010: age-period-cohort analysis[END_REF][START_REF] Lisonkova | Incidence of pre-eclampsia: risk factors and outcomes associated with early-versus late-onset disease[END_REF]. Pre-eclampsia occurring during the second trimester is less common, it is observed about 1.2/10 000 before 26 weeks of gestation [START_REF] Oostwaard | Maternal and neonatal outcomes in women with severe early onset pre-eclampsia before 26 weeks of gestation, a case series[END_REF].

Multiple risk factors for recurrent PE have been studied such as maternal age, overweight, chronic hypertension, new partner or delay between pregnancies; and it results that gestational age at delivery seems to be an important factor [START_REF] Cathelain-Soland | Subsequent pregnancy outcome in women with a history of pre-eclampsia and/or HELLP syndrome[END_REF][START_REF] Brown | Can we predict recurrence of pre-eclampsia or gestational hypertension?[END_REF][START_REF] Seeho | Early-onset pre-eclampsia appears to discourage subsequent pregnancy but the risks may be overestimated[END_REF][START_REF] Mostello | Recurrence of pre-eclampsia: effects of gestational age at delivery of the first pregnancy, body mass index, paternity, and interval between births[END_REF].A majority of these studies were only focused on the preeclampsia recurrence rate during subsequent pregnancy, but didn't report the other complications.

The main objective of this study was to determine the rates of placenta mediated complications and recurrence of PE in a population of patients with a history of delivery before 26 weeks due to PE during the previous pregnancy. The secondary objective was to identify potential risk factors associated with occurrence of placenta mediated complications in this population.

METHODS

This retrospective study concerned the pregnant women admitted in two French Universitary tertiary care centers, between 2000 and 2018 (CHI-Creteil and Maternity of AP-HP Cochin-Port Royal).

Women were eligible if they had a confirmed history of PE with delivery before 26 weeks of gestation and a subsequent pregnancy. In order to identify these patients, we collected the data of all the women with a history of preeclampsia delivered in one of the two tertiary care centers before 26 weeks of gestation. From here we focused on the immediate subsequent pregnancy for each patient; if the delivery took place in the same hospital, data was directly collected, otherwise we tried to contact the patient or her general practitioner in order to answer two questions: had there been another pregnancy, and where did the delivery take place. If the patient delivered in another hospital, the center was contacted by two investigators (EG, CV) to collect the information (directly from the file or through the obstetrician of the patient).

Preeclampsia was defined, as usual in France, as the association of high blood pressure (systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg) and significant proteinuria (>0.3g/day) [START_REF] Mol | Pre-eclampsia[END_REF]. The HELLP syndrome was defined as the association of thrombocytopenia (platelets < 100,000/mm 3 ), cytolysis (ASAT and/or ALAT > 75 IU/L), and hemolysis (haptoglobin < 0.4g/l, LDH > 600 IU, or presence of schizocytes in blood smear). Placental abruption was diagnosed by an examination of a freshly delivered placenta that shows a circumscribed depression in the maternal surface that is covered by dark, clotted blood. When placental abruption was very recent, the circumscribed depression may not be present. In this situation, we used the history of signs and symptoms that occurred before delivery to help to define the diagnosis, particularly the association of vaginal bleeding and uterine ten-derness or back pain, fetal distress or death, or uterine hypertonus.

Fetal Growth Restriction (FGR) was defined as a birth-weight less than 3 rd percentile or less than 10 e percentile if associated with prenatal vascular abnormalities (uterine artery notch or uterine artery pulsatility index ≥ 95 e centile or umbilical artery pulsatility index ≥ 95 e percentile or absent or reversed end-diastolic velocities in the umbilical artery) [START_REF] Massoud | Chart for estimation of fetal weight 2014 by the French College of Fetal Sonography (CFEF)[END_REF].

Data was collected regarding general characteristics of the patient such as maternal age, geographic origin, Body Mass Index (BMI) at the onset of the pregnancy, smoking status during pregnancy, medical pathologies (chronic hypertension, auto-immune disease, preexisting diabetes) and its obstetrical past history (gestity and parity, personal history of pre-eclampsia or gestational hypertension). Additional data was collected regarding characteristics of the index pregnancy including gestational age at onset of pre-eclampsia and at delivery, presence of IUGR (under 10 e percentile), HELLP syndrome, acute pulmonary edema, kidney failure, eclampsia, and pregnancy outcome such as mode of delivery, birth-weight, and early neonatal outcome. This study (INDS number 4810170620) was approved by the National Data Protection Authority (Commission Nationale de l'Informatique et des Libertés, CNIL n° 1755849). Under French regulations, this study is exempt from IRB review because it is an observational study using anonymised data from medical records. Women are informed that their records can be used for the evaluation of medical practices and are provided the option to opt out of these studies.

RESULTS

During the period of the study, 107 patients were diagnosed with pre-eclampsia leading to a delivery before 26 weeks of gestation. Among these 107 patients, 24 (22.4%) were lost to follow-up and 35 (32.8%) never attempted any additional pregnancy. Finally 48 (44.8%) patients with a subsequent pregnancy were analyzed (Figure 1).

The maternal characteristics and the outcomes of the index pregnancy are shown in Table 1, in order to compare these populations. Thus, the 48 patient included differed from the excluded ones for the maternal age at the index pregnancy (30 years [27-33] vs 33 years[31-37.5], p-value <0.001), the rate of primiparous women (62.5% vs 40.7%, p-value = 0.02), the body mass index (23.8 [22.3-26] vs 28 [24.5-30.9], p-value <0.001) and the rate of living birth (14.5% vs 30.5%, p-value = 0.03). Low dose aspirin prophylaxis before 16 weeks was prescribed for all the patients (48, 100%). Some patient already have an history of preeclampsia (8 -16,7% in the included group and 16-27.1% in the excluded one, p-value 0,59) or hypertension ( 5 -10.4% vs 10-16.9%, p-value 0.40) before the index pregnancy. Regarding the rate of complications, the population didn't differ much (for HELLP syndrome, acute pulmonary edema, placenta abruption, acute kidney failure, maternal death and eclampsia p-value>0.05), but the rate of medical termination of pregnancy were higher in the included group (54.2% vs 35.6% p-value 0.06). For the post partum part, the need of antihypertensive treatment after the maternity was similar (66.7% vs 71.1%, p value 0.91), and the proportion of patient with long term (>1year) treatment were comparable (27%vs 22% p-value>0.05).

Regarding the subsequent pregnancy, adverse composite outcome was observed in 17 patients (35.4%). Notably 88.2% (15/17) occurred before 34 weeks of gestation. Among the population with adverse outcome, we found 10 PE (20.8%), 3 HELLP syndromes (6.3%), 1 placental abruption (2.1%), 9 IUGR (18.8%) and 3 intra-uterine fetal death (6.3%). Regarding the IUGR, 6 patients present severe IUGR (<3rd percentile) and 3 patients present IUGR <10° percentile with Doppler's abnormalities. There was neither maternal death nor termination of pregnancy due to maternal pathology. In the included population, median gestational age at delivery was 37 [34. 65-38.45] weeks of gestation. The median gestational age at delivery for patients with PE was 32.1[29. 9-35.6] weeks, 30 [26.3-34.7] weeks for patients with HELLP syndrome and 29.7 weeks for the case of placental abruption (Table 2). Half the cases of PE occurred before 34 weeks (5/10).

We compared maternal characteristics and obstetrical history of women with (n=17) and without (n=31) adverse composite outcome for subsequent pregnancy in order to analyze potential risk factor (Table 3). Compared to baseline normotensive women, only chronic hypertension was significantly associated with adverse composite outcome (19.3% vs 58.8%, p-value 0.014). There was no significant difference for maternal age, time lapse between the pregnancies, demographic origin, gestity and parity, BMI, tobacco use during pregnancy, diabetes or autoimmune disease. Among the 16 patients with chronic hypertension, ten (58.8%) developed at least one of the criteria of adverse composite outcome: six PE (37.5%), three HELLP syndromes (18.7%), seven IUGR (43%) and two IUFD (12.5%).

DISCUSSION

In our population of 48 women who delivered before 26 weeks of gestation with diagnosis of PE at the previous pregnancy, the recurrence rate of PE was 20.8% and the rate of adverse composite outcome was 35.4%. Interestingly, 50% of recurrent PE occured before 34 weeks, and 88.2% of adverse composite outcome before 34 weeks.

Early PE is commonly defined as beginning before 34 weeks [START_REF] Tranquilli | The definition of severe and early-onset pre-eclampsia. Statements from the International Society for the Study of Hypertension in Pregnancy (ISSHP)[END_REF] but the poor prognosis of PE with delivery <26 weeks decided us to focus on these population. Indeed, in our population, termination of the pregnancy was decided for 43.9% of the patients, and only 32.7% gave birth to a living child.

Belghiti et al [START_REF] Belghiti | Benefits and risks of expectant management of severe pre-eclampsia at less than 26 weeks gestation: the impact of gestational age and severe fetal growth restriction[END_REF] demonstrated a very severe maternal and neonatal prognosis in case of active management of PE before 26 weeks of gestation (43% of maternal complication rate, more than 50% of neonatal mortality if no termination of pregnancy was decided). In order to avoid severe maternal complication, the possibility of termination of pregnancy was frequently exposed to the patients with poor prognosis in our center. It can explain the important rate of termination of the pregnancy in our study, and in these conditions, it seems to be even more important to be able to inform these patient of the risk of recurrence of placenta mediated complications during the next pregnancy.

Regarding the composite criteria for adverse outcome, we decided to analyzed the IUGR<10°percentile associated with Doppler abnormalities in order to report all the placenta mediated complication. Looking further into our results, among the 9 patient who were categorized as IUGR, 6 patients presented a severe IUGR<3 rd percentile and the 3 remaining patients had IUGR with Doppler's abnormalities (regarding maternal uterine artery Doppler and/or fetal umbilical artery Doppler).

The rate of recurrent preeclampsia was 20.8% but other studies also focused on delivery during the second trimester found a higher rate, from 28 to 65% (Table 4). Sibai et al [START_REF] Sibai | Severe pre-eclampsia in the second trimester: recurrence risk and long-term prognosis[END_REF] in the largest published cohort, including 108 women and 169 subsequent pregnancies, reported a recurrence rate of 65% for index pregnancy complicated with PE <27 weeks. The difference between the results can be explained by a different management of the patient (unknown rate of patient treated with prophylactic low dose aspirin) and the consideration of all the subsequent pregnancies for each patient. Most of the other studies agreed on a rate of 35% of PE during subsequent pregnancy [7-8-14-15] with cohorts of 17 to 60 patients. Studies focused on HELLP syndrome before 28 weeks of gestation during index pregnancy reported a recurrence rate of HELLP syndrome between 6% and 23 % [START_REF] Habli | Long-term maternal and subsequent pregnancy outcomes 5 years after hemolysis, elevated liver enzymes, and low platelets (HELLP) syndrome[END_REF][START_REF] Chames | Subsequent pregnancy outcome in women with a history of HELLP syndrome at ≤ 28 weeks of gestation[END_REF]. The use of low dose aspirin is commonly admitted as a way to prevent the recurrence of placenta-linked disease [START_REF] Bujold | Prevention of pre-eclampsia and intrauterine growth restriction with aspirin started in early pregnancy: a meta-analysis[END_REF] and has been consequently recommended by national instances [START_REF]Low-Dose Aspirin Use During Pregnancy[END_REF][START_REF] O'gorman | Multicenter screening for pre-eclampsia by maternal factors and biomarkers at 11-13 weeks' gestation: comparison with NICE guidelines and ACOG recommendations[END_REF].

The rate of prophylaxis with low dose aspirin from first trimester was 100% in our population. This could explain the lower preeclampsia recurrence rates in our population.

Our study had some important limitations: even if the period was important (around 20 years) and led to the study of 107 patients, only 48 could be analyzed. Loss to follow-up was 22.4%, as a consequence of the long study period. There are few significant differences between the included patients and excluded one: the age, BMI, parity and the neonatal issues differ (lower rate of living child in the included group p=0.03). Except the BMI these differences can be easily explained since young women without children will be more likely to have other pregnancies (Table 1). It is indeed possible that, the women with higher risk returned to the two tertiary care centers included in this retrospective study for the follow-up of their subsequent pregnancy. Regarding index pregnancy, the rate of complication wasn't significantly different between the included or excluded group, and the need of anti-hypertensive treatment during post partum were similar. Imbalanced groups for severity criteria can lead to a bias of selection and a misinterpretation of the recurrence rate, but in our study we can reasonably suppose that the severity of the patient didn't differ between the two groups, even if the higher rate of termination of pregnancy in the included group suggested a slight difference.

Other important point is that even if we decided to focus only on the immediate subsequent pregnancy considering that women with recurrent PE at each pregnancy could induce a bias of interpretation, 8 patients in the included group had already had an episode of preeclampsia before the index pregnancy. From these 8 patients, 4 met the composite adverse outcome and 4 had a completely normal pregnancy.

The small size of the population did not allow us to properly analyze risk factors for recurrence, because of a lack of power. Only chronic hypertension was significantly associated with adverse composite outcome, in accordance with previous studies [START_REF] Cathelain-Soland | Subsequent pregnancy outcome in women with a history of pre-eclampsia and/or HELLP syndrome[END_REF][START_REF] Sibai | Severe pre-eclampsia in the second trimester: recurrence risk and long-term prognosis[END_REF]. For index pregnancy complicated with PE <27 weeks, Sibai et al [START_REF] Sibai | Severe pre-eclampsia in the second trimester: recurrence risk and long-term prognosis[END_REF] found that 67% of the women with a recurrence of PE had chronic hypertension. Cathelain-Soland et al [START_REF] Cathelain-Soland | Subsequent pregnancy outcome in women with a history of pre-eclampsia and/or HELLP syndrome[END_REF] reported a doubled risk of recurrence (29% versus 15%) in case of chronic hypertension. These results were also found in larger cohorts including women with a history of PE < 34 weeks [START_REF] Van Rijn | Outcomes of subsequent pregnancy after first pregnancy with early-onset pre-eclampsia[END_REF][START_REF] Bramham | Adverse maternal and perinatal outcomes in women with previous pre-eclampsia: a prospective study[END_REF][START_REF] Langenveld | Recurrence risk and prediction of a delivery under 34 weeks of gestation after a history of a severe hypertensive disorder[END_REF][START_REF] Melamed | Risk for recurrence of pre-eclampsia and outcome of subsequent pregnancy in women with preeclampsia in their first pregnancy[END_REF]. A previous study conducted in the same maternities [START_REF] Lecarpentier | Risk Factors of Superimposed Preeclampsia in Women with Essential Chronic Hypertension Treated before Pregnancy[END_REF] focused on the risk of superimposed PE in women with essential chronic hypertension reported a rate of 23.2%, and an odds ratio of 4.05 in case of previous HELLP syndrome. An explanation is that the efficiency of the prevention with low dose aspirin can be reduced in case of chronic hypertension [25].

Other risk factors of recurrence were evocated in literature such as a long delay between the pregnancies leading to an advanced maternal age [START_REF] Mostello | Recurrence of pre-eclampsia: effects of gestational age at delivery of the first pregnancy, body mass index, paternity, and interval between births[END_REF]. Obesity (BMI>30 units) and early beginning of index pregnancy could also be risk factors [START_REF] Cathelain-Soland | Subsequent pregnancy outcome in women with a history of pre-eclampsia and/or HELLP syndrome[END_REF][START_REF] Seeho | Early-onset pre-eclampsia appears to discourage subsequent pregnancy but the risks may be overestimated[END_REF][START_REF] Mostello | Recurrence of pre-eclampsia: effects of gestational age at delivery of the first pregnancy, body mass index, paternity, and interval between births[END_REF]. Lemmonier et al [START_REF] Lemonnier | Subsequent pregnancy outcomes after first pregnancy with severe pre-eclampsia and delivery before 34 weeks of gestation[END_REF] reported an optimal delay <26 months to avoid recurrence.

Finally, the use of a composite adverse outcome leads to a heterogeneous population of complicated pregnancy, and may have weakened the interpretation of the risk factor for recurrence. Nevertheless, the risk of adverse outcome remains important in case of PE before 26 weeks of gestation and, except for chronic hypertension, there's no prognostic factors which can allowed us to reduce this risk.

CONCLUSION

In our population, pre-eclampsia < 26 weeks is associated with 35.4% of adverse composite outcomes and 20.8% of pre-eclampsia during the subsequent pregnancy. These results justify the importance of an ongoing monitoring of these patients during subsequent pregnancy, especially if chronic hypertension is associated. No other pregnancy n=35

Patients included n= 48 

  For the subsequent pregnancy, we recorded the time lapse with the previous pregnancy, administration of low dose aspirin and/or low molecular weight heparin (LMWH), adverse outcomes, gestational age at delivery and mode of delivery, birth-weight, and early neonatal outcome. Composite adverse outcome included the following events: maternal death, PE, HELLP syndrome, eclampsia, placental abruption, IUGR <3rd percentile or <10 e percentile with Doppler abnormalities, fetal death, and termination of pregnancy for maternal pathology. Descriptive results are reported as percentages for categorical variables and as median and InterQuartile Range (IQR) for quantitative variables. Categorical variables were compared by χ2 test or Fisher exact test and continuous variables were analyzed by Student t test. A p-value < 0.05 was considered significant. Data were analyzed using the statistical software RStudio, version 3.6.1, and Excel version 15.0 (Microsoft Corp., Redmond, WA, USA).
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Figure 1 :

 1 Figure 1: Flow Charts Pregnancy complicated with preeclampsia delivered <26 weeks n=107

Table 1 :

 1 Maternal characteristics and outcomes of the index pregnancy

	Analyzed	Not analyzed (n=59)
	(n=48)	P-value

Pre-eclampsia (n,%) 10 (20.8%) HELLP syndrome (n,%) GA at delivery (weeks, median [IQR]) 3 (6.3%) 30 [26.3-34.7] Placental abruption (n,%) GA at delivery (weeks)