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Factors associated with poor fetal outcome in placental abruption
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Objectives: We aimed at describing placental abruption in our county and at evaluating factors associated with poor fetal outcome.

Study design:

In this case-control study, women with placental abruption were identified from two databases of Brest University Hospital between January 2013 and December 2018.

Main outcome measures:

Placental histological findings, course of pregnancies, maternal and fetal characteristics were described and compared between cases (placental abruption with stillbirth or neonatal death) and controls.

Results:

We identified 135 placental abruption, of whom 24.4% were complicated with stillbirth and 6.5% with neonatal death. Forty percent of women were smokers and 14.1% had a history of vasculoplacental disorder. Pregnancies were complicated with 42.2% of preeclampsia and 43% of intrauterine growth restriction. Cases were associated with more autoimmune diseases in mother (20.0% versus 3.2%, P = 0.003), more aspirin or heparin use during pregnancy (20.0% versus 6.3%, P = 0.03), less pre-eclampsia (25.0% versus 49.5%, P = 0.01) and more deliveries ≤ 34 weeks of gestation (80.0% versus 43.2%, P = 0.0001) than controls. Placentas from cases showed more placental indentation ≥ 30% (42.5% versus 5.3%, P < 0.0001) and less histological chronic inflammation, especially less chronic chorioamniotitis (2.5% versus 24.2%, P = 0.002) than controls. In multivariate analysis, factors negatively associated with poor fetal outcome were placental histological chronic inflammation (P = 0.01) and macroscopic infarcts (P = 0.01).

Conclusions:

Poor fetal outcome is negatively associated with certain placental histological chronic lesions, but not with pre-eclampsia, what suggests various pathophysiological processes among placental abruption.

Placental abruption is a feared obstetrical complication, observed in 0.4 to 1% of pregnancies, and defined as a detachment of the placenta before delivery [START_REF] Ananth | Placental abruption and perinatal mortality in the United States[END_REF][START_REF] Tikkanen | Decreasing perinatal mortality in placental abruption[END_REF]. Its clinical presentation can be very sudden, endangering both mother and fetus through maternal hemorrhage and fetal hypoxia. It represents a therapeutic emergency for obstetricians, the main objective being to extract the fetus as soon as possible and to manage maternal hemorrhage and resulting coagulation abnormalities [START_REF] Oyelese | Placental abruption[END_REF][START_REF] Olah | The management of severe disseminated intravascular coagulopathy complicating placental abruption in the second trimester of pregnancy[END_REF]. However, main fetal mortality occurs in utero, sometimes without any maternal symptom, what raises the question of its avoidability [START_REF] Boisrame | Placental abruption: risk factors, management and maternal-fetal prognosis. Cohort study over 10 years[END_REF].

Risk factors to develop placental abruption have been well studied. They are in one hand related to maternal baseline characteristics (tobacco or cocaine use, thrombophilia, previous placental abruption…), and in another hand influenced by the course of the pregnancy such as onset of pre-eclampsia, premature rupture of membranes or infectious chorioamnionitis [START_REF] Boisrame | Placental abruption: risk factors, management and maternal-fetal prognosis. Cohort study over 10 years[END_REF][START_REF] Ananth | Incidence of placental abruption in relation to cigarette smoking and hypertensive disorders during pregnancy: a meta-analysis of observational studies[END_REF][START_REF] Baumann | Mathematic modeling to predict abruptio placentae[END_REF].

Despite the suddenness of its clinical presentation, more and more data in the literature suggest an underlying silent and chronic process starting weeks or months before the clinical event [START_REF] Tikkanen | Etiology, clinical manifestations, and prediction of placental abruption[END_REF][START_REF] Ananth | Evidence of placental abruption as a chronic process: associations with vaginal bleeding early in pregnancy and placental lesions[END_REF]. Along with this, a prospective American cohort study (the Collaborative Perinatal Project) on 46364 deliveries described some placental chronic histological lesions such as chronic deciduitis and placental infarcts as risk factors for placental abruption [START_REF] Ananth | Evidence of placental abruption as a chronic process: associations with vaginal bleeding early in pregnancy and placental lesions[END_REF].

We report here the results from a retrospective observational study on placental abruption in our county. We aimed to describe clinical and histological features of placental abruption and to evaluate factors associated with poor fetal outcome through a case-control study.

Methods:

Selection of participants:

Women with placental abruption were identified between January 2013 and December 2018 from two databases available in Brest University Hospital.

The first database was the Medical Registry Database (MRD) of Brest University maternity ward and of four other maternity wards of our county. Women were identified by using the term "placental abruption". The five maternity wards were unselected: they were public as well as private maternity wards and ranged from level 1 to level 3 according to the level of care available for the newborns.

The second database was the specific database (ADICAP system) of the Pathology department files that records all histological diagnoses. Placentas were identified by searching for the term "retroplacental hemorrhage". Every potential placental abruption was reviewed by an experienced obstetrician (C.T.) in order to confirm the accuracy of the diagnosis.

Placental abruption was clinically defined and was not only diagnosed by histological examination [START_REF] Saccone | Diagnosis of placental abruption: a legal issue for physicians[END_REF]. In case of discordant results (placental abruption clinically diagnosed but not confirmed by histological examination), the clinical definition was retained.

We excluded duplicates, medical termination of pregnancy, marginal abruption, placenta previa, placental abruption without histological examination of the placenta, histological placental abruption without compatible clinical signs and placental abruption from a maternity outside our county.

"Cases" were defined as placental abruption with poor fetal outcome (stillbirth or neonatal death). "Controls" were defined as placental abruption with good fetal outcome (a live newborn still alive at day 28).

Women identified with a placental abruption were sent an information letter explaining the study and its purpose. We excluded women who expressed their opposition to participate to the study.

The study was approved by the institutional review board of Brest University Hospital.

Clinical parameters:

Methods of clinical parameters logging are described in details elsewhere [START_REF] De Moreuil | First trimester serum biomarkers in pregnancies complicated with placental chronic inflammation[END_REF].

The following data were recorded from medical files: baseline maternal characteristics including preconceptional Body Mass Index (BMI), tobacco and drug use during pregnancy, medical history (chronic hypertension, chronic nephropathy, diabetes, cardiovascular disease, autoimmune disease, inflammatory rheumatic disease, previous venous thromboembolism), obstetrical history, especially previous vasculoplacental disorder (defined by one of the following conditions: pre-eclampsia, intrauterine growth restriction (IUGR), placental abruption), age at delivery. The following pregnancy characteristics were also collected: method of conception, medication during pregnancy (in particular aspirin and low molecularweight heparin (LMWH)), gestational diabetes, premature rupture of membrane, pre-eclampsia (according to the American College of Obstetricians and Gynecologists' definition published in 2013), term at pre-eclampsia diagnosis, term at delivery and method of delivery, postpartum complications including postpartum hemorrhage (defined by a blood loss > 500 ml, whatever the mode of delivery), disseminated intravascular coagulation (DIVC), thromboembolic event after delivery and before hospital discharge, intensive care admission in postpartum and length of stay [START_REF]Hypertension in pregnancy. Report of the American College of Obstetricians and Gynecologists' Task Force on Hypertension in Pregnancy[END_REF][START_REF] Sentilhes | Postpartum hemorrhage: guidelines for clinical practice from the French College of Gynaecologists and Obstetricians (CNGOF): in collaboration with the French Society of Anesthesiology and Intensive Care (SFAR)[END_REF].

The following fetal characteristics were recorded in order to classify placental abruption in the "case" group or in the "control" group: presence and term at IUGR diagnosis, stillbirth, birth weight and sex of the newborn. IUGR was defined according to the 2013 French College of Obstetricians and Gynecologists guidelines by an estimated fetal weight below the 10 th percentile using locally-accepted curve (AUDIPOG) associated with signs of fetal growth pathological restriction [START_REF] Carbonne | Intra uterine growth retardation: guidelines for clinical practice--Introduction[END_REF]. Neonatal death was defined according to the World Health Organization as a death among live births during the first 28 completed days of life [START_REF]Neonatal and perinatal mortality: country, regional and global estimates[END_REF].

Placental parameters:

Histopathological examinations of the placentas were performed by two senior perinatal pathologists at Brest University Hospital.

Placentas were fixed in 4% buffered formalin. Standard sampling of three blocks in the central area was performed and slides were Hematoxylin, Eosin and Saffron (HES) stained.

Recorded macroscopic findings corresponded to the following items: placenta weight, fetoplacental weight ratio, retroplacental hemorrhage, abnormal membrane insertion (only circumvallation), abnormal umbilical cord (velamentous implantation, thin umbilical cord with < 0.8 cm in diameter, presence of a knot), presence and number of histologically confirmed macroscopic placental infarcts, intervillous thrombi and subchorial hematoma affecting ≥ one third of the placental surface. The retroplacental hemorrhage was considered as chronic in the presence of at least one of the three following features: indentation of the placental parenchyma, adherence and organization of the clot, presence of an infarct on the overlying placenta. Percentage of the placenta affected by the indentation was recorded when present [START_REF] Khong | Sampling and Definitions of Placental Lesions: Amsterdam Placental Workshop Group Consensus Statement[END_REF].

Recorded microscopic lesions corresponded to the following items according to Amsterdam consensus: maternal vascular malperfusion (MVM) lesions such as microscopic infarcts, decidual arteriopathy, abnormal villous maturation (hypermature villi or villous agglutination), presence of fetal vascular malperfusion (FVM) signs such as obliterative fetal vasculopathy or avascular villi, chorangiosis and erythroblastosis and excessive fibrin deposition. Microscopic infarcts were defined as infarcts that were identified histologically but were too small to be seen macroscopically.

Placental chronic inflammation, defined as one of the following features, was systematically sought: chronic villitis of unknown etiology, chronic intervillositis of unknown etiology, chronic chorioamnionitis, and chronic deciduitis. Acute inflammation, such as acute villitis, acute chorioamnionitis or funisitis, was also recorded.

Chronic villitis was classified in high or low grade. High grade chronic villitis was defined by the presence of inflammation affecting more than 10 contiguous villi in any focus, with more than one focus required for diagnosis [START_REF] Contro | Chronic intervillositis of the placenta: a systematic review[END_REF]. VUE was also defined according to the location of the inflammatory infiltrate: proximal stem villi and sometimes chorionic plate (i.e. subchorial), distal villi (i.e. parenchymatous), anchoring villi embedded in the basal plate (i.e. basal) [START_REF] Khong | Sampling and Definitions of Placental Lesions: Amsterdam Placental Workshop Group Consensus Statement[END_REF]. Criteria used for CIUE diagnosis were the same as developed by Bos et al [START_REF] Bos | Towards standardized criteria for diagnosing chronic intervillositis of unknown etiology: A systematic review[END_REF].

Chronic chorioamniotitis was defined according to Kim CJ et al and chronic deciduitis was defined according to Khong TY et al [START_REF] Kim | Chronic inflammation of the placenta: definition, classification, pathogenesis, and clinical significance[END_REF][START_REF] Khong | Chronic deciduitis in the placental basal plate: definition and interobserver reliability[END_REF].

Immunohistochemistry was systematically used to confirm the diagnosis of chronic inflammation in placenta, as well as to localize and characterize inflammatory cells.

Statistical analysis:

Quantitative variables were summarized using median and interquartile range (IQR).

Categorical variables were summarized as frequency (%) of categories.

Differences between cases and controls for categorical variables were analyzed by the Chi square test (or Fisher's exact test if the number of individuals was < 5). For continuous variables, differences between cases and controls were analyzed by nonparametric tests: the Mann and Whitney U test for comparison between two groups. The significance level used was P < 0.05.

A multivariable logistic regression analysis was also performed to predict poor fetal outcome (ie stillbirth or neonatal death) from a set of placental histological parameters and pregnancy parameters. These parameters were selected to perform a logistic regression using the recursive feature elimination algorithm (RFE). The log likelihood R² p-value (LLR p-value) of the model was 0.018, indicating a good fit of the data. The strength of the association between these parameters and poor fetal outcome was expressed as odd ratios (OR) with 95% confidence intervals (95% CIs). Variables in the model were considered significantly contributive when their associated p-value were < 0.05.

All statistical analyses were performed with GraphPad Prism V5 and Python (3.6).

Results

:

General characteristics of the population:

Between January 2013 and December 2018, the selection process allowed us to identify 135 pregnancies complicated by placental abruption (figure 1). One woman had two pregnancies with placental abruption. Clinical characteristics of the 134 women and of the 135 pregnancies are detailed in Table 1.

Tobacco use during pregnancy was frequent (40.0% of the pregnant women).

10.4% of the pregnant women received low dose aspirin or prophylactic LMWH for previous vasculoplacental disorder or previous thromboembolic event.

Vasculoplacental disorders were frequent (42.2% pre-eclampsia, 43.0% IUGR), as well as stillbirth (23.6%) and hemorrhagic disorders (24.4% postpartum hemorrhage, 10.9% DIVC).

Median gestational age at delivery was 34 weeks of gestation (WG). There were 6.5% of neonatal deaths, attributable in majority to extreme prematurity.

The description of histological features of the 135 corresponding placentas is presented in Table 2.

Placentas from women with placental abruption showed 25.2% prevalence of chronic inflammation (17.8% chronic chorioamnionitis, 7.4% chronic villitis or chronic intervillositis, 3.7% chronic deciduitis). Chronic inflammatory lesions overlapped in the same placenta in five out of 34 placentas. Among the 10 chronic villitis, eight were low grade villitis and two were high grade villitis. The figure 2 illustrates a placenta showing features of chronic chorioamniotitis.

Retroplacental hemorrhage was diagnosed on histological analysis in 77.0% of placental abruption. 58.5% of these histologically confirmed placental abruption had chronic features such as presence of an indentation, of an adherent clot or of an infarct on the overlying placenta. The figure 3 illustrates one of these chronic retroplacental hemorrhages. MVM lesions were more frequent than FVM lesions (73.3% versus 14.1%). Among MVM lesions, macroscopic infarct was the most frequent feature.

Characteristics of placental abruption according to fetal outcome:

To assess the characteristics of placental abruption according to fetal outcome, we first compared cases with poor fetal outcome, ie with stillbirth or neonatal death, to controls.

Baseline maternal characteristics were similar in the two groups, except for autoimmune diseases which were more common in cases than in controls (20.0% versus 3.2%, P = 0.003) (Table 1). In the case group, two women had an antiphospholipid syndrome, four had a Hashimoto's thyroiditis, one had an immune thrombocytopenia and one had a systemic sarcoidosis.

Women received more frequently low dose aspirin or prophylactic LMWH during pregnancy in the case group than in the control group (20.0% versus 6.3%, P = 0.03). Four of the 14 women treated with aspirin or LMWH during pregnancy had an autoimmune disease (two antiphospholipid syndromes, one Hashimoto's thyroiditis and one immune thrombocytopenia) and all of them experienced stillbirth.

Pre-eclampsia and gestational diabetes were less frequent in the case group (25.0% versus 49.5%, P = 0.01 and 0% versus 18.9%, P = 0.002), whereas deliveries ≤ 34 weeks of gestation, newborns < 1000 grams and DIVC were more common in this group, compared to the control group (80.0% versus 43.2%, P = 0.0001; 45.0 versus 8.4%, P < 0.0001, and 30.0% versus 2.1%, P < 0.0001, respectively).

Placentas from cases showed more placental indentation ≥ 30% (42.5% versus 5.3%, P < 0.0001) and less histological chronic inflammation (7.5% versus 32.6%, P = 0.002), especially less chronic chorioamniotitis (2.5% versus 24.2%, P = 0.002) than controls (Table 2).

In multivariate analysis, factors negatively associated with poor fetal outcome were placental histological chronic inflammation (Z = -2.40, OR = 0.07 (CI95% = 0.01-0.61), P = 0.01) and placental macroscopic infarcts (Z = -2.49, OR = 0.04 (CI95% = 0.00-0.49), P = 0.01).

Tobacco use in mother did not reach significance (Z = -1.88, OR = 0.09 (CI95% = 0.01-1.10), P = 0.06) (Table 3).

Discussion:

In this retrospective multicenter study, we first aimed to describe placental abruption registered in our county. Vasculoplacental disorders were frequent in our study. They are known to be associated with placental abruption and are mostly the consequence of an impaired implantation of the placenta [START_REF] Chaiworapongsa | Pre-eclampsia part 1: current understanding of its pathophysiology[END_REF][START_REF] Ananth | Ischemic placental disease: a unifying concept for preeclampsia, intrauterine growth restriction, and placental abruption[END_REF]. Furthermore, our study confirmed that chronic inflammation is frequent in placentas of placental abruption, as previously described by Ananth et al [START_REF] Ananth | Evidence of placental abruption as a chronic process: associations with vaginal bleeding early in pregnancy and placental lesions[END_REF].

Our aim was also to evaluate factors associated with poor fetal outcome in placental abruption. Indeed, risk factors for placental abruption are well described in the literature but clinical and placental histological parameters associated with poor fetal outcome among placental abruption have been less extensively investigated.

Our study showed first that, in the context of placental abruption, cases with poor fetal outcome were associated with more autoimmune diseases in mother and more aspirin or heparin use during pregnancy than controls. However, these two maternal characteristics were entangled. Indeed, all the women who had an autoimmune disease and were treated with aspirin or heparin during pregnancy experienced stillbirth. Antiphospholipid syndrome is known to be responsible for pregnancy morbidity, especially severe ones, such as early placental abruption or stillbirth [START_REF] Miyakis | International consensus statement on an update of the classification criteria for definite antiphospholipid syndrome (APS)[END_REF]. History of pregnancy morbidity and/or thrombosis, association with systemic lupus erythematosus and/or autoimmune diseases, and triple antiphospholipid antibodies positivity seem to be predictive of poor pregnancy outcome [START_REF] De Carolis | Antiphospholipid syndrome: An update on risk factors for pregnancy outcome[END_REF].

Similarly, hypothyroidism is a known risk factor for placental abruption, but it is uncertain if levothyroxine therapy prevents or not this complication and there is no data about severity of placental abruption and hypothyroidism during pregnancy [START_REF] Arbib | First trimester thyroid stimulating hormone as an independent risk factor for adverse pregnancy outcome[END_REF][START_REF] Maraka | Subclinical Hypothyroidism in Pregnancy: A Systematic Review and Meta-Analysis[END_REF][START_REF] Abbassi-Ghanavati | Pregnancy outcomes in women with thyroid peroxidase antibodies[END_REF][START_REF] Casey | Subclinical hypothyroidism and pregnancy outcomes[END_REF].

Then, in our study, placental abruption cases with poor fetal outcome showed less preeclampsia and more deliveries ≤ 34 WG than controls. One retrospective study on placental abruption in French Guiana noted that stillbirth was associated with absence of pregnancy monitoring and with preterm delivery [START_REF] Gueneuc | Placental abruption: Background and revisited pronostic factors about a series of 171 cases[END_REF]. Another Chinese study found that placental abruption associated with pre-eclampsia and/or IUGR had a poorer prognosis of newborns [START_REF] Ni | The comparison of placental abruption coupled with and without preeclampsia and/or intrauterine growth restriction in singleton pregnancies[END_REF], what is not concordant with our findings.

Our study also pointed out that placentas from cases with poor fetal outcome laid out more placental indentation ≥ 30% and less histological chronic inflammation, especially less chronic chorioamniotitis than controls. Several studies already described a placental disruption surface ≥ 45 or 50% as a risk factor for stillbirth, which is concordant with our findings [START_REF] Oyelese | Placental abruption[END_REF][START_REF] Nkwabong | Placenta abruption surface and perinatal outcome[END_REF][START_REF] Ananth | Placental abruption and adverse perinatal outcomes[END_REF][START_REF] Leunen | The profile and complications of women with placental abruption and intrauterine death[END_REF]. In a recent retrospective study, histologic chorioamniotitis was independently associated with adverse neonatal outcome in placental abruption [START_REF] Kovo | Histologic chorioamnionitis concomitant placental abruption and its effects on pregnancy outcome[END_REF].

However, the authors did not distinguish chronic and acute chorioamniotitis. Yet, these two histological entities do not share the same pathophysiology. Acute chorioamniotitis is characterized by a neutrophilic infiltrate and is mostly caused by an acute ascending infection [START_REF] Cappelletti | Immunobiology of Acute Chorioamnionitis[END_REF], whereas chronic chorioamniotitis is composed of macrophages and T cytotoxic lymphocytes and is thought to be a manifestation of a maternal antifetal rejection setting throughout pregnancy [START_REF] Lee | Unexplained fetal death has a biological signature of maternal anti-fetal rejection: chronic chorioamnionitis and alloimmune anti-human leucocyte antigen antibodies[END_REF].

Our findings illustrate that pregnancies complicated with placental abruption are heterogeneous and may result from various pathophysiological processes. Indeed, placental abruption with a livebirth seems associated with chronic clinical and placental histological features. As chronic placental inflammation can be considered as a manifestation of a maternal antifetal rejection, which is a maternal systemic inflammatory response against the fetus, these types of placental abruption could be clinical manifestations of this rejection [START_REF] Lee | Characterization of the fetal blood transcriptome and proteome in maternal anti-fetal rejection: evidence of a distinct and novel type of human fetal systemic inflammatory response[END_REF].

Lowered Human Leukocyte Antigen (HLA)-G levels have been described in women affected by placental abruption, which is concordant with a defect in fetal tolerance processes leading to excessive inflammation and then to secondary ischemic placental disease, such as placental abruption [START_REF] Ananth | Ischemic placental disease: a unifying concept for preeclampsia, intrauterine growth restriction, and placental abruption[END_REF][START_REF] Steinborn | Placental abruption is associated with decreased maternal plasma levels of soluble HLA-G[END_REF]. Future research may be conducted to better characterize the maternal antifetal rejection in the context of placental abruption, especially by the mean of maternal inflammatory biomarkers throughout the pregnancy.

On the contrary, cases with poor fetal outcome seem to result from an acute and unpredictable process, i.e the rupture of a uterine artery. Women with autoimmune diseases seem to be more at risk of placental abruption associated with poor fetal outcome.

Our study has some strenghts. Every placental abruption was validated by both an obstetrician and an anatomopathologist, what makes the diagnosis of placental abruption robust. Besides, we analyzed in detail placental histological features of placental abruption, macroscopic as well as microscopic lesions.

Our study has also some limitations. It is a small retrospective study. There is also a bias related to selection of placental abruption with an available histological analysis of the placenta. Therefore, we may have selected the most severe placental abruption.

Conclusions :

Placental histological examination is a mandatory complementary tool to assert the diagnosis of placental abruption and to determine its etiology. Placental chronic inflammation, as a manifestation of a maternal antifetal rejection, is frequent in placental abruption and is negatively associated with poor fetal outcome. On the contrary, pre-eclampsia is not associated with poor fetal outcome. This study suggests then various pathophysiological processes among placental abruption.

Tables: 

  Abbreviations:

  Coefficient column represents the associated coefficient of each variable within the model, Z column stands for the z-value of the parameter (the coefficient divided by its standard error). CI = confidence interval ; DIVC = disseminated intravascular coagulation; FVM = fetal vascular malperfusion; HELLP = Hemolysis, elevated liver enzymes and low platelet.
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 2 Figure 2. Image of a placenta microscopic section from a woman with placental abruption showing histological features of chronic chorioamniotis with macrophages and lymphocytes infiltrate in the chorion (denoted by black arrows). HES stained. (private collection of P. Marcorelles).

Figure 3 .

 3 Figure 3. Images of a chronic retroplacental hemorrhage. A. View of the basal plate of the placenta with a voluminous adherent clot. B. Transversal section of the placenta: visualization of the indentation of the placenta and of a macroscopic infarct.

Table 1 .

 1 Mothers and pregnancies characteristics of placental abruption according to fetal outcome Continuous variables are expressed as medians, with minimum and maximum values between brackets, and categorical variables are expressed as frequencies (percents). Chi square test or Fisher's exact test were used for variables Mann Whitney U test was used for continuous variables. BMI = body mass index; DIVC = disseminated intravascular coagulation; HELLP = Hemolysis, elevated liver enzymes and low platelet; IUGR = intrauterine growth restriction. WG = weeks of gestation.

		Placental abruption	Placental abruption with
	All placental abruption	without stillbirth or	stillbirth or neonatal
	n = 135	neonatal death	
		n = 95	n 40

Table 2 .

 2 Histological characteristics of placental abruption according to fetal outcome

	Continuous variables are expressed as medians, with minimum and maximum values between brackets, and
	categorical variables are expressed as frequencies (percents). Chi square test or Fisher's exact test were used for
	categorical variables and Mann and Whitney U test was used for continuous variables. FVM = fetal vascular
	malperfusion; MVM = maternal vascular malperfusion.

fibrin deposition (%) 65 (48.1) 59 (62.1) 6 (15.0) <0.0001 Any chorioamnionitis (%) 47 (34.8) 39 (41.1) 8 (20.0) 0.03 Any chronic inflammation (%) 34 (25.2) 31 (32.6) 3 (7.5) 0.002 Chronic chorioamnionitis (%) 24 (17.8) 23 (24.2) 1 (2.5) 0.002

  

	Acute chorioamnionitis (%)	25 (18.5)	18 (18.9)	7 (17.5)	1
	Chronic villitis/intervillositis (%)	10 (7.4)	9 (9.5)	1 (2.5)	0.3
	Chronic deciduitis (%)	5 (3.7)	4 (4.2)	1 (2.5)	1
	Funisitis (%)	8 (5.9)	7 (7.4)	1 (2.5)	0.4

Table 3 .

 3 Multivariable logistic regression analysis evaluating factors associated with poor fetal outcome among placental abruption.

	Pregnancy	Coefficient Odd Ratio (95%CI)	Z	p-value
	parameters				
	Autoimmune disease	1.93	6.93 (0.02-2060.89)	0.66	0.50
	in mother				
	Tobacco use during	-2.40	0.09 (0.01-1.10)	-1.88	0.06
	pregnancy				
	Aspirin or	1.30	3.70 (0.11-119.11)	0.73	0.46
	anticoagulant use				
	during pregnancy				
	HELLP syndrome	-1.22	0.29 (0.01-14.98)	-0.61	0.54
	Term at delivery	0.27	1.32 (0.43-4.10)	0.48	0.62
	DIVC	1.69	5.44 (0.02-1432.64)	0.59	0.55
	Placental	-3.30	0.04 (0.00-0.49)	-2.49	0.01
	macroscopic				
	infarcts				
	FVM lesions	0.06	1.07 (0.04-32.53)	0.03	0.96
	Placental	-2.66	0.07 (0.01-0.61)	-2.40	0.01
	histological chronic				
	inflammation				
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