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Abstract 
We followed six pregnant women with a history of pregnancy losses and presence of anticardiolipin an

tibodies. Two of these patients were also positive for lupus anticoagulant antibody. All patients were placed on 
low dose aspirin (81 mg/ day) from the first trimester on ward. A II women were delivered between 30-40 weeks of 
pregnancy because of evidence of intrauterine growth retardation and abnormal fetal surveillance tests. 
Microscopic examination of the placentas showed thrombi involving large and medium sized vessels in tertiary 
stem vi11i and prominent medial hyperplasia in small and medium sized arterioles. This study suggests that low 
dose aspirin therapy may ameliorate, but does not prevent, formation of placental vascular thrombi. 
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Lupus anticoagulant and anticardiolipin an
tibodies (usually lgG, rarely lgM) have been 
associated with decidual and vascular thrombosis, 
placental infarction and fetal wastage. 1 • 1 The 
mechanism of thrombosis in these patients is 
unknown. The damage of phospholipid-rich platelets 
by these antibodies and release of thromboxane A2, 
coupled with impairment of prostacyclin production 
by vascular endothelial cells constitute low dose 
aspirin to reduce the risk of thromobis. Subsequent 
morbidity and mortality in such circumstances has 
been suggested but not adequately studied. 3 In this 
study, we identified pregnant patients with positive 
lupus anticoagulant and/ or anticardiolipin an-
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tibodies. Placental pathological findings and fetal 
outcome are presented. 

Materials and methods 
During a two-year study period, six patients with a 

poor obstetric history who were positive for lupus an
ticoagulant and/or anticardiolipin antibodies were 
identified before twelve weeks of gestation and 
followed until the time of delivery. No other cause 
for the repeated pregnancy losses was identified in 
any of the patients. All patients tested positive for 
anticardiolipin antibody. Only two of the six patients 
were also positive for lupus anticoagulant antibodies. 
Of these, one patient had a history of discoid lupus; 
the other had clinical manifestations of systemic 
lupus erythmatosis (SLE) on the initial visit and was 
on prednisone (30 mg/ day). She was also on pro
phylactic heparin therapy (10,000 unit/day) because 
of history of pulmonary embolism. 

Activated partial thromboplastin time was used to 
detect lupus anticoagulant antibodies. Patients' 
plasma was initially screened by performing a pro
thrombin time (PT) and a diluted PT (dilutions of 
thromboplastin reagent) asay. • A ratio above 3 was 
considered abnormal and indicative of lupus-type an
ticoagulant. An abnormal finding was verified by a 
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Table 1. Pertinent Clinical and Laboratory Data of Study Patients . 

Patient Identification 

A* B c D E F 

Obstetric m story 
20 wks. loss 0 2 0 2 2 
20 wks. loss 2 1 0 

Maternal Data 
Clinical SLE Yes Yes No No No No 
Lupus Anticoag. Yes Yes No No No No 
Anticardiolipin Yes Yes Yes Yes Yes Yes 
ANA 112560 1/ 640 1/320 1/ 640 11640 1/160 
Anti-DNA Neg Neg Neg Neg Neg Neg 

Medication this 
pregnancy Asp•• Asp Asp Asp Asp Asp 

Heparin 
Prednisone 

*Patient A had a history of pulmonary embolism and two fetal demises at 28 and 32 weeks of pregnancy. 
••Asp - Aspirin 

platelet neutralization assay in which a partial throm
boplastin time (PTT) was performed on the patient's 
plasma, followed by a second PTT on a 1: 1 mixture 
of the patient's plasma and a frozen/thawed platelet 
preparation. •, s A correction of more than five 
seconds in the PTT by the platelet neutralization pro
cedure was further evidence of the presence of the 
lupus-type anticoagulant. An enzyme-linked im
munosorbent assay for lgG and lgM was used* t~ 
measure antibodies binding to the phospholipid car
diolipin based on the Harris study.' 

All patients were placed on low dose aspirin (81 
mg/ day) from the first trimester until the time of 
delivery. As noted above, one patient was already on 
Prednisone 30 mg/day for SLE and subcutaneous 
prophylactic heparin (10,000 units twice/day) due to 
a history of pulmonary embolism. Tests of fetal well
being consisted of serial non-stress testing (fetal heart 
rate monitoring) at weekly intervals starting at 28 
weeks until 30 weeks, and then twice weekly. Serial 
weekly testing of the umbilical artery velocimetry 
waveform was begun at 24 weeks and continued until 
the time of delivery. Umbilical artery velocity 
waveform studies were performed using a 
continuous-wave Doppler device, operating at a 
transmit-receive frequency of 4 MHz, and a model 
Multigon 500-A spectrum analyzer. The umbilical 
blood flow velocity during systole and diastole are 
displayed and a ratio, the systolic/diastolic ratio, was 
measured as previously reported. 7 This ratio is believ
ed to correlate with the placental resistance to blood 

•Smith-Kline Bio-Science Laboratories, Tucker, GA. 

flow. 
Placentas were weighed, fixed in 10070 formalin 

solution and cross sections made avoiding the areas 
of infarction. The sections were stained by 
hematoxylin-eosin and were studied for presence of 
vascular thrombosis. Furthermore, cross sections of 
the umbilical cord were done and the umbilical vein 
and arteries examined. Pertinent clinical data such as 
obstetric history, antibody test results, as well as fetal 
well-being tests, and information on pregnancy out
come were collected. 

Results 
Clinical and laboratory data of patients are shown 

in Table 1. Patient A had a history of pulmonary em
bolus and two intrauterine fetal demises at 28 and 32 
weeks of gestation, and had a clinical exacerbation of 
SLE. In addition to prednisone and prophylactic 
heparin therapy, she was also placed on low-dose 
aspirin therapy. The remaining five patients were 
asymptomatic and were placed on low-dose aspirin. 

Table 2 describes the results of fetal surveillance 
tests and pregnancy outcome. Umbilical artery 
systolic/diastolic ratio became gradually abnormal 
(higher) as pregnancy progressed from 24 weeks on
ward, indicating gradually increasing resistance to 
placental blood flow. However, there were no in
stances of reversal of the diastolic component (the 
most severe abnormal finding). Serial ultrasound 
measurements of the fetuses suggested intrauterine 
growth retardation of all fetuses during the third 
trimester of pregnancy. Amniotic fluid volume was 
diminished ( 2 cm pocket in vertical and transverse 
dimensions) in only three patients. Non-stress tests 
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Table 2. Results of Fetal Surveillance Tests and Pregnancy Outcome in Study Patients 

Fetal Surveillance Tests: 
- umbilical artery 

flow velocimetry 
- ultrasound growth 
- amniotic fluid volume 
- non-stress test 

Pregnancy Outcome:• 
- Gestational Age at 

Delivery {Weeks) 
- Route of delivery 

Anticardiolipin 
- Birth weight (gm) 
- Neonatal RDS 

A 

Abn 
Abn 
Abn 
Abn 

32 
cs 
Yes 
1120 
No 

B 

Abn 
Abn 
Abn 

Norm 

30 
cs 
Yes 
1010 
Yes 

Patient Identification 

c 

Abn 
Abn 

Norm 
Norm 

34 
cs 
Yes 
1165 
No 

D 

Abn 
Abn 

Norm 
Norm 

33 
cs 
Yes 
1200 
Yes 

E 

Abn 
Abn 
Abn 

Norm 

31 
cs 
Yes 
996 
Yes 

F 

Abn 
Abn 

Norm 
Norm 

32 
cs 
Yes 
1105 
Yes 

Abn = Abnormal Norm = Normal CS = Cesarean Section 
RDS = Respiratory Distress Syndrome 
•All neonates survived 

remained normal except in one patient (patient A) in 
whom, prior to delivery, the test was interpreted as 
non-reactive, i.e., there were no fetal heart rate ac
celerations with fetal movements. Also seen were 
spontaneous decelerations. A non-reactive non-stress 
test, especially with spontaneous decelerations, is 
considered a sign of fetal ill-health. 

AH patients were delivered between 30-34 weeks of 
gestation by caesarean section because of evidence of 
intrauterine growth retardation, unfavorable cervix, 
and abnormal fetal surveillance tests, and all 
neonates survived. 

Histological examination of the placentas showed 
various degrees of thrombi involving subamniotic 
blood vessels as well as large and medium-sized 
vessels in tertiary stem villi. Figures l and 2 represent 
vascular thrombosis in one of the study patients. 
Umbilical cord artery showed deposition of connec
tive tissue and vascular sclerosis. Areas of recent in
farctions were also constant features of placental 
pathology. 

Discussion 
Lupus anticoagulant and anticardiolipin an

tibodies that prolong phospholipid-dependent 
coagulation tests in vitro have been clinically im
plicated in the formation of placental vascular 
thrombi, and consequently fetal wastage, i.e., 
repeated spontaneous abortions, intrauterine fetal 
growth retardation and fetal death. 1 The 
pathophysiologic mechanisms accounting for 
vascular thrombosis are unclear, and the role of 
thromboxane release by platelets damaged by lupus 
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anticoagulant remains speculative. Therefore, the 
management and choice of drug therapy in this con
dition also remain controversial. 

In this study, we created six patients with low-dose 
aspirin from the first trimester until delivery. Only 
one patient with clinical manifestation of SLE was 
treated with a combination of low-dose aspirin, pred
nisone, and prophylactic heparin due to previous 
pulmonary embolism. All fetuses were growth 
retarded; all delivered between 30-34 weeks and sur
vived. 

Lube and Liggins3 described successful pregnancy 
outcome in patients with lupus anticoagulant and 
fetal wastage who were treated with prednisone and 
low-dose aspirin. Prednisone and aspirin may im
prove fetal survival. However, it is important to 
remember that in the absence of clinical manifesta
tions of lupus, prolonged use of high-dose pred
nisone may cause serious maternal side effects. The 
effects on the surviving infants are still unknown.' 
Furthermore, recent data show that prednisone does 
not improve and may worsen fetal outcome in 
asymptomatic pregnant women with anticardiolipin 
antibody.' 

ln our patients, low-dose aspirin therapy did pre
vent placental vascular thrombosis. We speculate 
that it may ameliorate the thrombotic episode and 
enable the fetus to reach the state of viability. The 
Wallenburg study suggests that the use of aspirin 
prevents fetal growth retardation in patients who are 
at risk for this complication. 10 Trudinger et al' 1 

studied 44 patients with abnormal umbilical artery 
Doppler velocity waveforms during the third 



• 

.. .. .. 

Figure I. Subamniotic blood vessel containing thrombi (hematoxylin and eosin. (original magnification x 
100)1• 

Figure 2. A stem chorionic villus with blood vessel containing recent thrombus (hematoxylin and eosin. 
(original magnification x 100)•• 
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trimester of pregnancy. Twenty-one patients received 
150 mg/day of aspirin and the other 23 received 
placebo. The ~pirin treated group had larger placen
tas and their fetuses weighed on an average 500 mg 
more than the control group. 11 It appears that 
therapy with low-dose aspirin may be useful in other 
conditions, but our study showed that it could not 
prevent placental vascular thrombosis in patients 
with lupus anticoagulant and/or anticrdiolipin an
tibodies. 

Previous investigators have shown Lhat umbilical 
artery velocity waveforms can reliably monitor 
pregnancies with lupus anticoagulant antibodies. 12 

We performed serial umbilical artery Doppler flow 
studies from 24 weeks onward. A progressive rise in 
systolic/diastolic ratio was noted throughout the 
study period without reversal of the diastolic compo
nent. The abnormal umbilical artery Doppler study 
led us to strict monitoring of these pregnancies in 
order to prevent intrauterine fetal demise. 

ln summary, we found that low-does aspirin 
therapy in presence of lupus anticoagulant and/or 
anticardiolipin antibodies does not prevent placental 
vascular thrombosis. However, it may have 
ameliorated the thrombotic episode and enabled the 
fetus to reach the stage of viability. Since 
systolic/diastolic ratio of the umbilical artery 
waveform provides a measure of impedance or 
resistance to blood flow downstream toward the 
placenta, u its use in such conditions is potentially 
useful in predicting fetal compromise allowing 
delivery before the occurrence of fetal demise. 
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