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Abstract

Background—We explored the incidence of thromboembolic disease in relatives of women 

diagnosed with placental abruption, a condition that may be related to disordered coagulation.

Methods—Using data from a multicenter, case-control study of placental abruption, we assessed 

thromboembolic diseases in first-degree male and female relatives of women with and without 

abruption. The analysis was restricted to biologic parents and full siblings, below 65 years of age, 

and corrected for familial clustering.

Results—The prevalence of thromboembolic disease was 7.5% in 852 relatives of 212 placental 

abruption cases and 4.8% in 792 relatives of 206 controls. This increased risk was driven by an 

association among sisters of abruption probands (odds ratio = 6.8 [95% confidence interval = 1.8–

26.0]), and to a lesser extent, among mothers (2.0 [1.0–4.2]). The risk of thromboembolic diseases 

was similar among the male relatives of placental abruption cases and controls.

Conclusions—These data suggest that thromboembolic diseases aggregate within female 

relatives of women with placental abruption.

Thromboembolic diseases are a leading cause of premature death. There are pregnancy-

related conditions such as intrauterine growth restriction, preeclampsia, and placental 

abruption that resemble thromboembolic disease, with ischemic changes associated with 

abnormal clot formation at the placental-decidual interface. Such ischemic placental diseases 

account for over half of all medically-indicated preterm births.1 Although abruption is the 

rarest of these ischemic placental diseases (affecting approximately 1% of pregnancies2), it 

is the most severe.3–5

Placental abruption can be a condition of sudden onset, such as would occur after physical 

trauma to the abdomen, or use of vasoconstrictive agents such as cocaine. However, it is 
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more often the result of a chronic process6,7 with origins in early pregnancy—even 

extending to the time of implantation.3 As with other thromboembolic diseases, the risk of 

abruption is associated with behavioral risk factors, such as smoking8–11 and cocaine 

use.2,12–15 The increased risk of abruption in women with a previous abruption suggests that 

there may also be a strong genetic component.16,17 Family history of thromboembolic 

disease is often a predisposing risk factor for thromboembolic disease in index patients.18 

However, the potential for a familial role of abruption as a risk factor is less clear. One 

Swedish study reported a 3.4-fold higher risk of abruption in first-degree relatives with 

venous thromboembolism.19 However, it is unknown which specific subtypes of 

thromboembolic disease are associated with abruption or whether this potential association 

differs by sex of the parents.

METHODS

Subjects

Data for this study were derived from the New Jersey-Placental Abruption Study. This was a 

multicenter case-control study, carried out between 2002 and 2007. It was designed to 

evaluate epidemiologic, genetic, clinical, medical, and obstetric determinants, as well as 

reproductive and familial characteristics, of women diagnosed with placental abruption.20 

Abruption was a clinical diagnosis that included painful vaginal bleeding or hemorrhage 

accompanied by fetal distress, uterine hypertonicity or tetanic uterine contractions. In 

addition, if the patient had a diagnosis of placental abruption on prenatal ultrasonography, or 

if the freshly delivered placenta showed signs of either retroplacental bleeding or clots, they 

were also recruited as cases. Following the recruitment of a case, a control patient was 

sought for recruitment from the same hospital. Potential controls were identified by 

reviewing daily delivery logs in both hospitals, and matched to cases on parity and maternal 

race/ethnicity. We excluded women with a diagnosis of placenta previa in the current 

pregnancy. In addition, women with history of abruption in any previous pregnancy were 

excluded from eligible controls. Only cases and controls with gestational age ≥20 weeks at 

delivery were eligible for recruitment. Further details about this study have been described in 

detail elsewhere.21

Thromboembolic Disease

We defined thromboembolic disease as a history of embolism, deep vein thrombosis, 

myocardial infarction, stroke, and other nonspecific thromboembolic events. Data on 

thromboembolic disease were ascertained in first-degree female (mother and sisters) and 

male (father and brothers) relatives of proband abruption cases and controls. Only data from 

biologic parents and full siblings were used. Interviews were performed by trained research 

nurses using a structured questionnaire. The interviews, lasting 25–30 minutes, were 

conducted after the delivery and before discharge. All recruited abruption cases and controls 

provided data on thromboembolic disease status in first-degree relatives as “present” or 

“absent,” if they did not know or were unsure, presumably they would have reported absent. 

Study participants also provided data on age, race, and smoking habits. Cases and controls 

were unaware that they might have a thromboembolic disease. The sampling fractions of 

abruption cases and controls were 35% and 0.5%, respectively.
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Statistical Analysis

Associations between familial thromboembolic disease and placental abruption were 

expressed as odds ratios (ORs) and 95% confidence intervals (CIs) derived from logistic 

regression models, based on generalized estimating equations.22 All models were adjusted 

for age, race, and smoking habits of first-degree relatives.

RESULTS

Demographic characteristics of first-degree relatives of abruption cases and controls are 

shown in Table 1. The association between thromboembolism in first-degree relatives and 

placental abruption is shown in Table 2. Relatives of abruption cases were at increased risk 

of thromboembolic diseases. This association was larger among female relatives (P = 0.052 

for interaction by sex), with the difference seen mostly in sisters and to a lesser extent 

among mothers. The distribution of specific thromboembolic diseases, by sex in relatives of 

abruption cases and controls are shown in Table 3. The Figure shows adjusted ORs by sex 

for myocardial infarction and stroke in relatives in relation to placental abruption.

DISCUSSION

Thromboembolic disease aggregates within families. However, little is known about the 

impact of abruption as a component of the aggregation of thromboembolic diseases in 

families. We found that female relatives of women who experience abruption are at 

increased risk for thromboembolic diseases in general, and myocardial infarction in 

particular. There was little evidence of associations of thromboembolic disease in male 

relatives.

Diseases of pregnancy with a likely ischemic or thromboembolic etiology1 (such as 

preeclampsia, abruption, and intrauterine growth restriction) may share genetic cause with 

other common thromboembolic diseases. In a large retrospective cohort study, abruption or 

infarction was associated with increased risk of subsequent premature cardiovascular disease 

in women.23 Preeclampsia, another form of ischemic placental disease, is associated with 

increased risk for hypertension later in life24 as well as adult cardiovascular disease.23,24 A 

meta-analysis evaluating preeclampsia as a risk factor for development of cardiovascular 

disease concluded that women with preeclampsia had a 3.7-fold (95% CI = 2.7–5.0) 

increased risk of developing hypertension, a 2.2-fold (1.9–2.5) increased risk of developing 

ischemic heart disease, a 1.8-fold (1.4–2.3) risk of stroke, and a 1.8-fold (1.4–2.3) increased 

risk of venous thromboembolism.25 Women giving birth to infants in the lowest birthweight 

quintile were also found to be at increased risk (OR = 2.4 [95% CI = 1.3–4.4]) of dying of 

ischemic heart disease later in life.26

Family history of thromboembolic disease as a risk factor for developing pregnancy-related 

complications has also been explored. A history of venous thromboembolism in first-degree 

relatives (mother, father or siblings) was more frequent for women with abruption than 

controls (OR = 3.4 [95% CI = 2.1–5.6]).19 Ness et al27 found that women who reported 2 or 

more family members with a history of heart disease or stroke had a 3.2-fold (95% CI = 1.4–
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7.7) increased risk for preeclampsia. Neither of these studies examined sex-specific effects 

of thromboembolic disease.

A European study, however, found that paternal, but not maternal, early-onset stroke or 

cardiovascular disease was associated with early-onset severe preeclampsia.28 Although our 

goal was slightly different, in that we evaluated placental abruption as a risk factor for 

thromboembolic disease in first-degree relatives, we found associations mostly for female 

relatives. It is possible that genetic factors predisposing women to preeclampsia are different 

from those predisposing them to abruption, even though both diseases include a 

thromboembolic component.

Our finding of an association of thromboembolic disease in female relatives of abruption 

cases suggests that family history may be a sex-specific risk factor for thromboembolic 

disease. Some of these observations may be driven by a cohort influence of hormone use 

between mothers and sisters of probands. Pregnant women are at increased risk for stroke 

(although uncommon), possibly due to hormone-induced vascular changes that accompany 

pregnancy, such as hypervolemia, increased cardiac output, and hypercoagulapathies.29 

Acquired thrombophillias are more frequent in women with abruption and could potentially 

also increase their risk for thromboembolic diseases.

Strengths, Limitations, and Biases

This study has a number of strengths. First, it is a large study on placental abruption that 

included over 400 case and control probands. Each case of abruption was carefully evaluated 

using well-defined clinical criteria and controls matched to cases on maternal race/ethnicity 

and parity. The study was based on robust statistical models for family data to adjust for 

within-family clustering.

There are, however, some limitations to our study. Our results were from a case-control 

study designed to test a different hypothesis. The possibility of recall bias, although 

nondifferential between case and control families with thromboembolic diseases, may be 

present. Second, we were unable to confirm the diagnosis of thromboembolic events with 

those reported by the probands. The possibility of residual confounding due to unmeasured 

factors is likely. Finally, we did not specifically distinguish early-onset from late-onset 

thromboembolic diseases. A myocardial infarction or stroke is a common cause of death in 

old age, but unusual at a younger age.

A family history of thromboembolic disease may be higher in the setting of placental 

abruption. This increased risk may be greatest in female relatives, suggesting that placental 

abruption may share common genetic mechanisms with other vascular diseases that may 

have expression only in women. Further research may identify how this risk may be 

modified by hormonal factors and specific genes that may be responsible for this increased 

risk.
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APPENDIX

Investigators who have participated in the New Jersey-Placental Abruption Study include 

Cande V. Ananth (Principal investigator), Darios Getahun, Neela Srinivas, Celeste DeMarco, 

Denise Elsasser, Yu-Ling Lai, and Shelby Pitts (Division of Epidemiology and Biostatistics) 

and John C. Smulian, Wendy L. Kinzler, Morgan R. Peltier, and Marian Lake (Division of 

Maternal-Fetal Medicine), all in the Department of Obstetrics, Gynecology, and 

Reproductive Sciences, UMDNJ-Robert Wood Johnson Medical School; Claire Philipp 

(Department of Medicine), UMDNJ-Robert Wood Johnson Medical School; and George G. 

Rhoads (Department of Epidemiology), and Dirk F. Moore (Department of Biostatistics) at 

UMDNJ-School of Public Health.

Other investigators who were involved with the study included Rima Rozen and Jacques 

Genest (McGill University, Montreal, Canada); Susan Shen-Schwarz, MD (Department of 

Pathology, Saint Peter’s University Hospital, New Brunswick, NJ), and Vinay Prasad 

(Department of Pathology, Nationwide Children’s Hospital, Ohio State University, 

Columbus, OH).
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FIGURE. 
Adjusted OR (95% CI) of myocardial infarction and stroke in first-degree male and female 

relatives of women with placental abruption.
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TABLE 1

Characteristics of First-degree Relatives of Women With Placental Abruption and Controls

Probands and First-degree Relatives Abruption Cases Controls

Index probands; no. 212  206  

 Age (years); mean (SD) 30.2 (6.0) 30.5 (6.3)

 Smoking; %   9   4

 African-American race; % 18 17

Probands biologic mother; no. 188  170  

 Age (years); mean (SD) 53.1 (7.3) 52.5 (7.8)

 Smoking; % 25 18

 African-American race; % 19 17

Probands biologic father; no. 170  159  

 Age (years); mean (SD) 53.9 (7.6) 54.4 (8.4)

 Smoking; % 40 37

 African-American race; % 19 20

Probands sisters; no. (range) 258 (1–6) 268 (1–6)

 Age (years); mean (SD) 31.5 (9.9) 32.3 (10.2)

 Smoking; % 13 13

 African-American race; % 11 15

Probands brothers; no. (range) 236 (1–6) 195 (1–9)

 Age (years); mean (SD) 31.7 (10.1) 30.6 (11.0)

 Smoking; % 25 25

 African-American race; % 17 15
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TABLE 3

Distribution of Thromboembolic Disease Types in Families of Placental Abruption Cases (n = 212) and 

Controls (n = 206)

Abruption Cases
(n = 852)
No. (%)

Controls
(n = 792)
No. (%)

Myocardial infarction 34 (4.0)  16 (2.0)  

 Female relativesa 10 (2.2)  2 (0.5)

 Male relativesa 24 (5.9)  14 (4.0)  

Embolism 2 (0.2) 0 (—)

 Female relatives 1 (0.2) 0 (—)

 Male relatives 1 (0.3) 0 (—)

Stroke 14 (1.6)  10 (1.3)  

 Female relatives 9 (2.0) 4 (0.9)

 Male relatives 5 (1.2) 6 (1.7)

Deep-vein thrombosis 8 (0.9) 2 (0.3)

 Female relatives 4 (0.9) 1 (0.2)

 Male relatives 4 (1.0) 1 (0.3)

Other thrombosis/embolism 9 (1.1) 12 (1.5)  

 Female relatives 7 (1.6) 5 (1.1)

 Male relatives 2 (0.5) 7 (2.0)

a
Female relatives include mother and sisters; male relatives include father and brothers.

Family members may have experienced more than 1 thromboembolic condition.
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