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Abstract

BACKGROUND: Antiphospholipid syndrome is an autoimmune, hypercoagulable state that is caused
by antiphospholipid antibodies. Anticardiolipin antibodies, anti-b2 glycoprotein-I, and lupus
anticoagulant are the main autoantibodies found in antiphospholipid syndrome. Despite the
amassed body of clinical knowledge, the risk of obstetric complications that are associated with
specific antibody profile has not been well-established.

OBJECTIVE: The purpose of this study was to assess the risk of obstetric complications in women
with primary antiphospholipid syndrome that is associated with specific antibody profile.

STUDY DESIGN: The Pregnancy In Women With Antiphospholipid Syndrome study is a multicenter,
retrospective, cohort study. Diagnosis and classification of antiphospholipid syndrome were based
on the 2006 International revised criteria. All women included in the study had at least 1 clinical
criteria for antiphospholipid syndrome, were positive for at least 1 antiphospholipid antibody
(anticardiolipin antibodies, anti-b2 glycoprotein-l, and/or lupus anticoagulant), and were treated
with low-dose aspirin and prophylactic low molecular weight heparin from the first trimester. Only
singleton pregnancies with primary antiphospholipid syndrome were included. The primary
outcome was live birth, defined as any delivery of a live infant after 22weeks gestation. The
secondary outcomeswere preeclampsia with and without severe features, intrauterine growth
restriction, and stillbirth. We planned to assess the outcomes that are associated with the various
antibody profile (test result for lupus anticoagulant, anticardiolipin antibodies, and anti-b2
glycoprotein-I).

RESULTS: There were 750 singleton pregnancies with primary antiphospholipid syndrome in the
study cohort: 54 (7.2%) were positive for lupus anticoagulant only; 458 (61.0%) were positive for
anticardiolipin antibodies only; 128 (17.1%) were positive for anti-b2 glycoprotein-I only; 90 (12.0%)

were double positive and lupus anticoagulant negative, and 20 (2.7%) were triple positive. The



incidence of live birth in each of these categories was 79.6%, 56.3%, 47.7%, 43.3%, and 30.0%,
respectively. Compared with womenwith only 1 antibody positive test results, womenwithmultiple
antibody positive results had a significantly lower live birth rate (40.9% vs 56.6%; adjusted odds
ratio, 0.71; 95% confidence interval, 0.51e0.90). Also, they were at increased risk of preeclampsia
without (54.5% vs 34.8%; adjusted odds ratio, 1.56; 95% confidence interval, 1.22e1.95) and with
severe features (22.7% vs 13.8%, adjusted odds ratio, 1.66; 95% confidence interval, 1.19e2.49), of
intrauterine growth restriction (53.6% vs 40.8%; adjusted odds ratio, 2.31; 95% confidence interval,
1.17e2.61) and of stillbirth (36.4% vs 21.7%; adjusted odds ratio, 2.67; 95% confidence interval,
1.22e2.94). In women with only 1 positive test result, women with anti-b2 glycoprotein-I positivity
present alone had a significantly lower live birth rate (47.7% vs 56.3% vs 79.6%; P<.01) and a
significantly higher incidence of preeclampsia without (47.7% vs 34.1% vs 11.1%; P<.01) and with
severe features (17.2% vs 14.4% vs 0%; P%.02), intrauterine growth restriction (48.4% vs 40.1% vs
25.9%; P<.01), and stillbirth (29.7% vs 21.2% vs 7.4%; P<.01) compared with womenwith
anticardiolipin antibodies andwithwomen with lupus anticoagulant present alone, respectively. In
the group of women with >1 antibody positivity, triple-positive women had a lower live birth rate
(30% vs 43.3%; adjusted odds ratio,0.69; 95% confidence interval, 0.22e0.91) and a higher incidence
of intrauterine growth restriction (70.0% vs 50.0%; adjusted odds ratio,2.40; 95% confidence
interval, 1.15e2.99) compared with double positive and lupus anticoagulant negative women.

CONCLUSION: In singleton pregnancies with primary antiphospholipid syndrome, anticardiolipin
antibody is the most common sole antiphospholipid antibody present, but anti-b2 glycoprotein-I is
the one associated with the lowest live birth rate and highest incidence of preeclampsia,
intrauterine growth restriction, and stillbirth, compared with the presence of anticardiolipin
antibodies or lupus anticoagulant alone.Women with primary antiphospholipid syndrome have an

increased risk of obstetric complications and lower live birth rate when<1 antiphospholipid antibody



is present. Despite therapy with lowdose aspirin and prophylactic low molecular weight heparin,

the chance of a liveborn neonate is only 30% for triple-positive women.



Introduction

Antiphospholipid syndrome (APS) is an autoimmune, hypercoagulable state caused by evidence of
antiphospholipid antibodies (APA) 1 that is defined as venous or arterial thrombosis and/or
pregnancy morbidity in patients with persistent laboratory evidence of APA. Anticardiolipin
antibodies (aCL), anti-b2 glycoprotein-I (ab2GPI), and lupus anticoagulant (LA) are the main
autoantibodies found in APS.2 There are 2 types of APS: primary APS refers to a patient with APS
but no other autoimmune disorders; secondary APS refers to a patient with other autoimmune
disorders that include systemic lupus erythematosus.1,2 Pregnant women with APS are at increased
risk of obstetric complications that include pregnancy loss, preeclampsia, intrauterine growth
restriction (IUGR), stillbirth, and preterm birth (PTB).1 According to the American College of
Obstetricians and Gynecologists (ACOG), in women with APS, prophylactic doses of heparin and low-
dose aspirin during pregnancy should be considered.3 However, despite the amassed body of
clinical knowledge,1-3 the risk of obstetric complications according to the APA profile has not been
well-established and is still subject of debate.1-3 Thus, the aim of our study was to assess the risk
of obstetric complications in women with primary APS according to the APA profile (test result for

LA, aCL, and ab2GPI).



Methods

Study design and participants

The PREGNANTS (PREGNancy in women with ANTiphospholipid Syndrome) study is multicenter,
retrospective, cohort study. Clinical records of all consecutive pregnant women with primary APS,
who were referred to 7 Italian University Hospitals (University of Naples “Federico Il,” University of
Bologna, University of Parma, University of Modena, University of Udine, University of Padua, and
University of Roma “Tor Vergata”) from January 2007 to April 2016, were collected in a dedicated
merged database. Data for all consecutive women with singleton pregnancies who previously had
had a diagnosis of primary APS2 and were referred to our Divisions for counselling were included in
the database. Only women with singleton pregnancies and only those who were visited at least once
in the first trimester (<12 weeks) of their pregnancy were analyzed. Women with multiple
pregnancies were excluded.

Antiphospholipid antibodies testing and management At the first trimester visit, all women were
counselled; APA was tested for confirmatory testing, and therapy was begun. Women were tested
for aCL, ab2GPI, and LA and were treated with both lowdose aspirin (100 mg per day) and
prophylactic low molecular weight heparin (LMWH; dalteparin 5000 U subcutaneously every 12 hr)
in case of no history of arterial or venous thrombosis.3 In case of a history of thrombosis, women
were treated with LMWH at therapeutic levels (either enoxaparin 1 mg/kg every 12 hr
subcutaneously or dalteparin 200 U/kg every 12 hr subcutaneously). Therapy was begun as soon as
APS was confirmed and continued until 6 weeks after delivery. 3 If venous thromboembolism (VTE)
occurred during the current pregnancy, women were then treated with LMWH at therapeutic
levels.3 Women who did not received lowdose aspirin and LMWH starting from the first trimester
(<12 weeks gestation) and those who received other therapies (eg, corticosteroids, intravenous

immunoglobulin) were excluded from the analysis. APA were tested in each participating center



with the use of the same cut-offs2 and the same techniques at a core laboratory in the first
trimester4,5 to standardize the testing across all centers.

ACL

ACL was tested with the use of the standardized enzyme-linked immunosorbent assay for
cardiolipin.4

Ab2GPI

A maxisorp microtitre plate was coated with beta 2 glycoprotein 1 antigen diluted in borate-
buffered saline solution pH 9.6 and incubated at 4_C overnight. The plate was then washed 2 times
with borate-buffered saline solution. The plate was incubated 2 hours at room temperature. At the
end of incubation, the plate was washed a further 3 times; after which, 100 mL of working strength
detection antibody (goat anti-Human immunoglobulin G or M alkaline phosphatase conjugate;
Sigma Chemical Company, St Louis, MO) was added to each well. Three more washes were
performed. Absorbance was read on an automated microplate reader.

LA

LA was detected with the use of a panel of 3 tests that included the dilute Russell’s viper venom
time, a lupus anticoagulant-sensitive partial thromboplastin time, and the dilute prothrombin time.
Therefore, all women included in the study had singleton pregnancies, had a previous diagnosis of
primary ASP based on the revised classification criteria (Table 1),2 had a positive confirmatory
testing in the first trimester, and received low-dose aspirin and LMWH.

Outcomes The primary outcome was live birth, defined as any delivery of a live infant at >22 weeks
gestation. The main secondary outcomes were preeclampsia without severe features,6
preeclampsia with severe features,6 IUGR,7 and stillbirth (fetal death at >22 weeks gestation). Other
secondary outcomes were very preterm IUGR,7 placental abruption (detachment or separation of

the placenta at any time before delivery), VTE in the index pregnancy, pregnancy loss at _22 weeks



gestation, PTB at <37 weeks gestation, and neonatal death (death of a live-born baby within the first
28 days of life). Given that women with history of VTE have worse pregnancy outcomes compared
with those without a history of VTE,1-3 we planned to assess the primary outcome (ie, live birth) in
subgroup analysis according to the history of vascular thrombosis. Diagnosis of preeclampsia
without severe features and preeclampsia with severe features were based on the ACOG
guidelines.6 IUGR was defined as ultrasound estimated fetal weight of <10th percentile for
gestational age on the reference chart.7 Severe very preterm IUGR was considered present in
women with a fetal abdominal circumference of <10th percentile for gestational age on the
reference chart and abnormal umbilical artery Doppler with a pulsatility index of >95th percentile
of the Doppler reference chart at 24e32 weeks.7

The diagnosis of APS required the presence of at least 1 clinical and 1 laboratory criteria,4,5 as
reported in Table 1.2 Women with primary APS were divided into 2 groups according to the antibody
profile2: type |, >1 laboratory criterion present in any combination; type Il, positivity to a single test
alone. The type Iwomen were then divided into 2 subgroups: those with triple positivity and those
with double positivity. The type Il women were divided into 3 subgroups: lla (LA present alone), llb
(aCL present alone), and llc (ab2GPI present alone).2 Positive antibodies were underlined through
the text to make them easier to read.

To assess the strongest antibody prognostic marker and to assess the chance of a liveborn neonate
and likelihood of obstetric complications in each antibody profile, we assessed the primary and the
secondary outcomes in the following analyses, separately: type | (either LAe/aClLp/ab2GPIp or
LAp/aCLp/ab2GPIp) vs type Il women (either LAp/aClLe/ab2GPle or LAe/aClLp/ab2GPle or
LAe/aClLe/ab2GPlp); type Illa (LAp/aClLe/ab2GPle) vs Ilb (LAe/aClLp/ab2GPle) vs llc

(LAe/aCLe/ab2GPlp); and triple-positive (LAp/aCLpb/ab2GPIp) vs double-positive.



Statistical analysis

Statistical analysis was performed with the use of Statistical Package for Social Sciences software
(version 19.0; IBM Inc, Armonk, NY). Data are shown as means_standard deviation or as medians
(range) or as number (percentage). Univariate comparisons of dichotomous data were performed
with the use of the Fisher’s exact test. Comparisons between groups were performed with the use
of the Mann-Whitney U test to test group medians with range and with the use of the T-test or the
1-way analysis of variance to test group means with standard deviations.

Logistic regression, presented as unadjusted odds ratio (crude odds ratio) or adjusted odds ratio
(aOR) with the 95% of confidence interval (Cl),8 was performed for primary and secondary
outcomes. Adjusted analysis was performed to correct data for relevant baseline characteristics.
Two adjusted analyses were performed, 1 in which covariates were included if they statistically
differed between the antibody groups and 1 in which all potentially relevant baseline
characteristicswere added to themodel as covariates. The latter analysis was performed to show
robustness of our results.9 All results presented in the abstract and text refer to the first adjusted
analysis. A probability value of <.05 was considered to indicate statistical significance. The study was
reported following the Strengthening the Reporting of Observational Studies in Epidemiology

guidelines.10



Results

During the study period, there were 173,842 deliveries in the 7 centers; 1201 primary APS pregnant
women (0.7%) were identified. Overall, 750 singleton pregnancies met the inclusion criteria and
were analyzed retrospectively (Figure 1). Fifty-four pregnancies (7.2%) were positive for only LA;
458 pregnancies (61.0%) were positive for only aCL, and 128 pregnancies (17.1%) were positive for
only ab2GPI; 90 pregnancies (12.0%) were LAe/aCLp/ab2GPlp, and 20 pregnancies (2.7%) were
LAp/aCLp/ab2GPIp (Table 2, Figure 2).

Women with only 1 antibody positive test results vs women with multiple positive results

Characteristics of the women

Women with positivity to >1 antibody test were in general comparable in terms of baseline
characteristics but had a significantly higher rate of previous vascular thrombosis compared with
women with positivity to a single test alone (31.8% vs 13.1%; P<.01; Table 3).

Primary and secondary outcomes

Compared with women with only 1 antibody positive test results, women with multiple positive
results had lower live birth rates (40.9% vs 56.6%; aOR, 0.71; 95% Cl, 0.51e0.90) and a higher
incidence of preeclampsia without (54.5% vs 34.8%; aOR, 1.56; 95% Cl, 1.22e1.95) and with severe
features (22.7% vs 13.8%; aOR, 1.66; 95% Cl, 1.19e2.49), IUGR (53.6% vs 40.8%; aOR, 1.30; 95% Cl,
1.17e2.61), severe very preterm IUGR (28.2% vs 13.4%; aOR, 2.09; 95% Cl, 1.34e3.24), VTE in the
current pregnancy (18.2% vs 5.8%; aOR, 2.86; 95% Cl, 2.14e7.09), PTB (40.9% vs 30.5%; aOR, 1.34;
95% Cl, 1.03e1.74), and stillbirth (36.4% vs 21.7%; aOR, 2.67; 95% Cl, 1.22e2.94).

No differences were found in the rate of placenta abruption, pregnancy loss, and neonatal mortality
(Table 4).

Women with only 1 antibody positive test results

Characteristics of the women




In the group of the 640 women with positivity to a single test alone, the LAe/aCLp/ab2GPle women
were the most frequent category (n%458/640; 71.6%); the most rare antibody profile was the
LAp/aClLe/ab2GPle profile (n}%54/640; 8.4%); 128 of 640 women (20.0%) were positive to ab2GP!I
alone (Table 2).

The 3 subgroups were similar in terms of maternal demographics and medical and obstetric history
(Table 5).

Primary and secondary outcomes

Women with ab2GPI present alone had a significantly lower live birth rate (47.7% vs 56.3% vs 79.6%;
P<.01) and a significantly higher incidence of preeclampsia without (47.7% vs 34.1% vs 11.1%; P<.01)
and with severe features (17.2% vs 14.4% vs 0%; P%.02), IUGR (48.4% vs 40.1% vs 25.9%; P<.01),
severe very pretermlUGR (19.5%vs 13.1% vs 1.9%; P<.01), PTB (32.8% vs 30.4%vs 25.9%; P%.03),
and stillbirth (29.7% vs 21.2% vs 7.4%; P<.01) compared with women with aCL and with women with
LA present alone, respectively. No differences were found in the rate of placenta abruption, VTE,
pregnancy loss, and neonatal death (Table 6).

Women with multiple positive results

Characteristics of the women

The group of 110 women with >1 antibody positivity included 20 women who were positive to all 3
laboratory tests (triple positivity) and 90 patients who were positive to aCL and ab2GPI but negative
to LA (double positivity); none were double positive with the other 2 possible combinations (Table
7).

Primary and secondary outcomes

We found that triple-positive women had lower live birth rates (30% vs 43.3%; aOR, 0.69; 95% Cl,
0.22e0.91) and a higher incidence of IUGR (70.0% vs 50.0%; aOR, 2.40; 95% Cl, 1.15e2.99), severe

very preterm IUGR (35.0% vs 26.7%; aOR, 1.31; 95% Cl, 1.27e2.61), and placenta abruption (10.0%



vs 0%; aOR, 19.77; 95% Cl, 1.02e529.77) compared with double-positive and negative LA women.
No differences were found in the rate of preeclampsia without and with severe features, VTE,
pregnancy loss, PTB, stillbirth, and neonatal death (Table 8).

Summary of results

Table 9 is a summary table that shows the chance of a liveborn neonate and themain secondary
outcomes for each identified antibody profile. The overall rate of live birth in our cohort was 54.3%
(407/750).

Subgroup analysis

Women without a history of VTE had a significantly higher live birth rate compared with women

without VTE (56.6% [357/631] vs 42.0% [(50/119]; aOR, 1.80; 95% Cl, 1.21e2.67; Table 10).



Comment

Main findings

In singleton pregnancies with primary APS, aCL is the most common sole antibody present (61%),
but ab2GPI is the one associated with the lowest live birth rate and highest incidences of obstetric
complications compared with aCL or LA alone. Poor pregnancy outcomes occurred more frequently
in women with >1 antibody positivity.

Triple-positive women had a significantly higher risk of obstetric complications compared with
double-positive women. Chance of a liveborn neonate is only 30% for triple-positive women,
although the rate is 80% for women with positivity to LA alone. Women without history of vascular
thrombosis have a higher live birth rate compared with those with history of vascular thrombosis.
The overall incidence of VTE during pregnancy in our cohort was 7.6%.

Strengths and limitations

Our study has several strengths. The number of the included women in our cohort is substantially
higher than in previous studies on this topic.1,2,11-14 This may be the largest and most
comprehensive study published on the literature on women with primary APS.11-14All women were
tested, in the first trimester of pregnancy, for confirmatory testing; the current latest accepted
definitions and classification for APS and clinical and laboratory criteria were used.2 The exclusion
of multiple gestations from the analysis further provides for a more homogenous sample and is
therefore another strength. Finally, the multicenter nature of this study makes our results
generalizable.

The most important limitation of our study is the retrospective approach. We do acknowledge that
some outcomes were underpowered; however, those are indeed uncommon outcomes (eg,
placenta abruption, neonatal death) with an overall rate of <5%. All women who data were analyzed

received lowdose aspirin and prophylactic LMWH starting from the first trimester3; other therapies



were not analyzed. We did not assess in our cohort the changing levels of antibody titers during
pregnancy, and we used the first-trimester titers.

However, data from the Predictors of Pregnancy Outcomes: Biomarkers in Antiphospholipid
Antibody Syndrome and Systemic Lupus Erythematosus study11 showed that APA levels decreased
marginally during pregnancy and that changes were not associated with pregnancy outcome, which
suggests that measurement of APA in the first trimester as confirmatory testing in a core laboratory
is sufficient to assess the risk and that repeat testing through pregnancy is unnecessary.3,11 The
rate of adverse pregnancy outcome in our cohort was higher than previous studies for women with
APS.12-14,16-18 This could be related to the history of previous thrombosis because the incidence
of adverse pregnancy outcome was considerably lower in the subgroup analysis of women without
a history of vascular thrombosis (Table 10). Notably, in our cohort, women without a history of
vascular thrombosis had a live birth rate of >50%, which is consistent with previous studies.13,17,18
In the previous studies, the considerably lower sample size did not permit meaningful subgroup
analysis in this subset of women.12-14,16 An additional weakness of the study is the different
treatments undergone by patients who had a history of VTE or not in regards to LMWH dosing for
full anticoagulation. This is not a universal practice,3 even if recommended by experts, 2,18 which
limits that aspect of its external validity. Immunoglobulin G and M type antibodies were not
analyzed separately. Data on inherited thrombophilia, including Factor V Leiden, were not available.
Interpretation

The diagnostic criteria for APS were first established in the 1999 at Sapporo, Japan,12 and then
revised in the 2006 Sydney International Consensus Statement on Investigational Classification
Criteria for the APS with the inclusion of the ab2GPI antibodies.2 Although the risk of VTE and of
adverse pregnancy outcomes in women with APS is well-established,1 the literature lacks data

regarding risk stratification within this population according to the antibody profile.3,13-16 In a



large and comprehensive systematic review, Robertson et all3 concluded that women with
acquired thrombophilia, including APS, are at risk of experiencing VTE and complications in
pregnancy. They found an increased risk of both maternal (VTE, preeclampsia, and autoimmune
thrombocytopenia) and fetal (pregnancy loss and fetal death, IUGR, and preterm delivery)
complications in women with primary and secondary APS. However, they did not report subgroup
data according to the antibody profile.13

APA do not provide merely serum APS biomarkers but rather exert a direct pathogenic role in
vascular and obstetric events.2 In particular, ab2GPI provides, together with prothrombin, the main
epitope targeted by APS.14,15 In the 2012, Liu et al,16 in a retrospective case-control study, found
that, in pregnant women LA-negative APS, double-positivity may be a risk factor for pregnancy loss.
However, this study was limited by the study design, by the limited outcomes assessed, and by the
small sample size.16 Recently, the PROMISSE study found that circulating angiogenic factors
measured during early gestation had a high negative predictive value in ruling out the development
of severe adverse outcomes among patients with systemic lupus erythematosus and/or APA
syndrome.11,17 In the European Registry on Obstetric Antiphospholipid Syndrome study, a survey
of 247 consecutive cases, Alijotas-Reig et al18 found that women with obstetric APS showed
differential characteristics than classic APS and that all laboratory test categories are needed to
avoid falsenegative diagnoses.18 In a European multicenter retrospective study that included 196
women with primary and secondary APS, Alijotas-Reig et al18 found that triple-positive women had
a significantly higher risk of obstetric complications compared with single or double combinations.
The optimal treatment of women with primary APS has not been well studied.3,19-22 A
metaanalysis of randomized trials suggested that prophylactic use of LMWH and low-dose aspirin
may reduce pregnancy loss by 54% in women with APS but no history of VTE.19 This combined

therapy appears superior to low-dose aspirin alone or to prednisone.3,19 For women with a history



of VTE, prophylactic LMWH during pregnancy and until 6 weeks after delivery is recommended by
ACOG; after delivery, this prophylaxis should be switched to therapy with coumadin, and these
women should remain on lifelong anticoagulation therapy.3 Warfarin therapy is safe in breast-
feeding women.3,23 Notably, most authorities advise therapeutic anticoagulation for women with
APS and a history of vascular thrombosis.1,2,4,5,11 Corticosteroids and intravenous
immunoglobulin have also been suggested.19-22 A metaanalysis by Empson et al19 that included 3
randomized trials showed no improvement in pregnancy outcomes in women who were treated
with prednisone. Therefore, the efficacy of corticosteroids remains uncertain; because of the risks
associated,19 its use is not recommended.3 Treatment with intravenous immunoglobulin has been
evaluated in few studies, and the observations suggest that this therapy may improve pregnancy
outcomes beyond that observed with heparin and aspirin.20-22,24,25 However, because the
efficacy has not been proved in appropriately powered randomized trials24,25 and the drug is
extremely expensive, 26,27 its use is discouraged.3

Conclusion

In summary, our findings provide evidence that pregnant women with primary APS have an
increased risk of obstetric complications and lower live birth rates in case of >1 APA positivity. In
women with positivity to a single test alone, ab2GPI is the one associated with the lowest live birth
rate and highest incidences of preeclampsia, IUGR, very preterm IUGR, preterm delivery, and

stillbirth compared with aCL or with LA alone.
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Table 1 — Clinical (must meet at least 1) and laboratory (must meet at least 1) criteria for the

diagnosis of antiphospholipid syndrome based on the 2006 International consensus statement2.
Clinical criteria

Vascular thrombosis: =1 Pregnancy morbidity: =1 Pregnancy morbidity: =1 Pregnancy morbidity: =3
clinical episodes of arberial, unexplained fetal death at =10 preterm births at <34 weeks unexplained pregnancy
venous, or small vessel weeks pestation pestation because of severs bosses at =10 weeks gestation
thrombosis preeclampsia or intrautering
growth restriction

Laboratory criteria®
Lupus anticosgulant” Anticardiolipin anfibody of immunogl obulin Anti-32 glycoprotein-1 of immunoglobulin

G or M isotype =40 GPL or MPL, or =98th G or M isotype in titer =99th percentile for

percentile with the use of comm ercially a nommeal population as defined by the laboratory

available enzyme-linked immunosorbent assay perfoming the test with the use of commercially
available enzyme-linked immunosorbent assay
G, & phosgholipids; WL, M phospholpics.



Table 2 — Antibody profile of the 750 women included.

Incidence Classification according to the 2006 International
Variahle (n=750), n (%) consensus statement®
LA{/aCl/ab2GP4  20(27) Type | friple-p ositive)
LA—/aCL{/ab2GP 90 (12.0) Type | {double-positive and LA negative)
LA} /aCl—/ab2GP— S4(72) Type lla (single-positive)
LA—/aCL{/ab2GPl— 458 (61.0) Type lIb (single-positive)
LA—/aCL—/ab2GPl4- 12B(17.1) Type lk: (single-positive)

B, and-f2 glycopmisn-l; 301 andcamiolpin anthody; L4, Lpus aticoagular .



Table 3 — Characteristics of the 110 type | (ie, >1 antibody positivity) and the 640 type Il (ie, positivity
to a single test alone) pregnant women with primary antiphospholipid syndrome.

=1 Positive antibody Single positive antibody

Characterstics (n=110; 14.7%) [n=640; B5.3%) Fvalue
Age, v 74445 2B.2+9.3 1
Ethnicity, n %) 14

White 99 (90.0) 600 (93.8)

Non-white” 11 {10.0) 40 (6.2)
Body mass index, kg/m™ 25.3+124 258112 T4
Smoking n (%) 9 (8.1) 89 (9.2 AT
Digbetes mellitus {including gestational diabetes mellitus), n (%) 5(4.5 29 (4.5 A3
Live birth history, n (%) 35 (31.8) 230 (35.9) 24
=1 Vascular throm bosis, n (%) 35 (31.8) B4 (13.1) =.01°
=1 Unexplained fetal death at =10 weeks gestation, n (%) 30 (27.3) 160 {25.0) 19
=1 Severe preeclampsia or intrauterine growth restriction at 50 (45.5) 290 (45.3) AT
<34 weelks gestation, n (%)
=3 Unexplained pregnancy losses at <10 weeks gestation .08

N %) 27 (24.5) 155 (24.2)

Me dizn (range) 4.7(3-11) 49 (3—10)

* etz am preaenited as meen diferance-baandad deviaton; © Indudes Hispanic, Aslatc, Black Arican; © Satdaly donficant.



Table 4 — Primary and secondary outcomes in the 110 type | (ie, with >1 antibody positivity) and in
the 640 type Il (ie, positivity to a single test alone) pregnant women with primary antiphospholipid

syndrome.
<1 Positive Single positive
antibody antibody Crude odds ratio Adjusted odds ratio Adjusted odds ratio
(n=110; 18.3%), (n=640; B1.7%), (95% confidence {95% confide nce [95% confidence
Dutcome n (%) n (%) interval) interval interval)”
Live: birth 45 (40.9) 362 (56 .6) 0.70 (0.54—0.90)° 0.71 {0.51—0.90)° 0.71 D 45—0.91F
Preeclampsia without 60 (54.59) 223 (34 8) 156 (1.27—1.93° 1.56 (1.22—1.95)° 1.55 (1.20—1.95f
severe features
Preeclampsia with severe 25 (22.7) BB (13.8) 164 (1.09—2.47)° 1.66 (1.19—2.49)° 1.66 (1.19—2.79f
features
Intrautering growth 59 (53.6) 261 (40 .8) 255 (1.07—2.59)° 231 (1L.17-261F 2.29 (1.07—2.65F
restriction
Severe very pretemm 31 (28.2) BE6(134) 209 (1.44-3.04)° 209 (1.34—-3.M) 2.09 (1.14—3.54F
intrautering growth
restriction
Placenta abruption 2 (1.5 1({0.3) 2212 {1.07—45747)° 2002 0.77-551.71) 31.02 0.77-751.71)
Venous thromboembolism 20 (168.2) 37 (5.8 369 (2.246.08)° 2.B6 2.14—7.08)° 2,89 RA4—T8F
in the curent pregnancy
Pregnancy loss 25 (22.7) 139(21.7) 1.04 (0.71—1.53) 1.03 0.71—1.43) 1.03 0.71—1.53)
Preterm birth 45 @409 195 (30.5) 137 (1.13-1.759° 1.34 (1.03—1.74) 1.24 (1.03—1.84F
Stillbirth 40 [36.4) 139(21.7) 267 (1.24—2 88" 267 (1.22—2.94) 213 (1.a2—2.95F
Neonatal death 4 (3.8) 1423 127 (0.43—3.79) 1.22 D.44—4.12) 1.12 D 44—4.22)

* fdussed for hissoey of veacular hrombels (Tabie 3" Adjusted for 2l vartables reponed In Tabie 3, © Setedcaly donlficart .



Table 5 — Characteristics of the 640 type Il (ie, positivity to a single test alone) pregnant women
with primary antiphospholipid syndrome.

Lupus anticoagulant Anticardiolipin antibody Anti-52 glycoprotein-1

Characterstics alone (n=>54; BA%) alone (n=458; T1.6%) alone (n=128; 20.0%) Fvalue
Age, ¥ 27 4463 2BA44T.T 2B.2+4.9 35
Ethnicity, n a) 04

White n (%) 50 (92.6) 422 @21) 115 (B9 B)

Non-white” 4 (7.4 36 (7 8) 13(10:2)
Bndynmsim,hwhlh 2611141 257464 25094184 53
Smoking, n ) 5098.3) a1 1.1 19(14.8) a4
Diabetes mellitus {ncluding 3 (5.6 19 @.1) 647 43
gestational diabetes mellitus), n (%)

Live: birth history, n (%) 20 (37.0) 155 33.8) 50(30.1) A2
=1 Vascular thrombosis, n (%) 7(13.0) 61(13.3) 17(13.3) |
=1 Unexplained fetal deaths at 15 (&7.8) 113 24.7) 32 (25.0) i
=10 weeks gestation, n (%)

=1 Severe preeclampsia or 25 (50.0) 220 (50.0) 5B (45.3) A2
intrautering growth restriction at

<3 weeks gestation, n (%)

3 Unexplained pregnancy losses A7
at =10 weeks gestation

N ) 15 (27.8) 133 29.0) 35(273)

Me dian (range) 3T (34 47 B—10) 51(3—6

® etz am presenied 2 mean dferance L sendard devizdon; ¥ Indudes Hispenic, Adate, Black Kricen.



Table 6 — Primary and secondary outcomes in the 640 type Il (ie, positivity to a single test alone)
pregnant women with primary antiphospholipid syndrome.

L anleaegunl b2 & Lt ancsagutant 2me & hribeaThakgin sty sbne v
anibcar il by dlane an-fi2 ghycoproiein-] skme anli-f2 ghycoprotein-] ke
it egodgin Ml e

[T ity heits-i2 Crade otz oty Crude ootz At s Coude alds Afptad odds

@ 2o rala [95% b 195% rala (95% rata [B5% Fala [B5% rata (95%

done |A=54: |n=d5E apne (=125 conilidencs conilidencs conilidene conilidencs conilidencs conlidencs
Ouikcoene B4 T1E%) L) Prdne intenal) el il intered]” intarva) vty
Live Birfy 43(796) 238(8F E1HIT < 0° 255 (1.22-266F 241 (1.21—265F 2689 {1.33—311F 267 (1.353—310F 221 {1.13—-2.34F 218 (113244
PrescamoEa G111 1S8(340)  E1HTT <07 031 70847 0.33 15070 0.20 {0 11—041° 023 1—0S1° 070 ST —-0E2 071 ST —0ss”
WTHR G
wELED
PrescamoEa ] BE(4e) 273 M2 007 UM—OT4" 008 (00E—1.01) 00S(001—074" 005 00-084° 082 1055093 054 (054094
WT EEE
wELIED
[l = 14259 185404 2 E2HE4 <" 0E2 1—0ER 064 040—08Y" 0.50 {03308 054 (0I3—0ET" 081 BS—0.94)" 083 jes—0as”
oW Eaiion
SevEre wery 115 BOHAY)  2S(m < 017 044 [0SR 044 (L2091 008 (00S—0T1P 008 UIS—0TF 067 MUS5—081F 05T (LS5—-0aeP
EET MR
QW o
Placents shagpdon 0 0 108 57 Nolesimable  Mofesimable 077 (0UOG—10058) 078 WUOG—1850) 009 (005225 009 (003228
Werpus 358 28 1) |7 A1 090 029-180) 091 0209-250 1.19{03—408 119 031—45T) 130 0S5-27% 1.30 |055-30%)
Fromboermindiam
i e cument
prEgRanCY
Pregrancy es THRD 0BRSS HED 25 055 O2E—101) 058 02E-1147) O57(0T-120 057 {F-12% 054 [58-1.30 085 [0.58—1.31)
Preterm Birly 4259 1308 420328 0¥ 083 0S3-105 085 053-137) O74{047—080" 079 047-084° 077 070-0a” st -0
St 474 a7 213 3BETD <P 037 @308 0.35 13—0.91F 0.25(013-0S6° 025 0U13-0688F 071 NB2—088F 071 52—-08af
Naretl deat 1] 12 (28 208 51 053 02455 033 002-558) 0A4T(012-861) 047 (012-951) 244 (035-540) 168 (038740

* acusibad 7 oll serioblos roporbad in Tobdo S, ® Satidicaly sgnificant



Table 7 — Characteristics of the 110 type | (ie, with >1 antibody positivity) pregnant women with
primary antiphospholipid syndrome.

Double-positive and
Triple-positive lupus anticoagulant

Characterstic (n=20; 18.2%) negative (n=20; B1.8%) Pvalue
Age, v 276481 2r2+6.5 33
Ethnicity, n (%) a7

White 18 @0.0) 81 (90.0)

Mon-white” 2(10.0) a(10.0)
Body mass index, kg/m™ 251467 2544113 B4
Smoking, n ) 3(15.0) 6(6.7) <.
Diabetes mellitus {including gestational 2(10.0) 3(33) <.
diabetes mellitus), n (%)
Live birth history, n (%) 7(35.0) 2B(31.1) A2
=1 Vascular thrombosis, n (%) 7(35.0) 2B(31.1) A2
=1 Unexplained fetal death at =10 weeks gestation, n ) 6(30.0) 24(26.7) 23
=1 Severe pregclampsia or intrawterine growth restriction at <34 10 {50.0) 40 (44.4) 47
wee ks gestation, n )
>3 Unexplained pregnancy losses 1
at =10 weeks gestation

M %) 6(30.0) 21233

Median (range) 40 3-5) 45311

* [ats am presenied a5 meen diferance-bsandard deviaton; ¥ Indudes Hispenic, Asatc, Black Krican.



Table 8 —Primary and secondary outcomes in the 110 type | (ie, with >1 antibody positivity) pregnant
women with primary antiphospholipid syndrome.

Double -positive and

Triple-positive  lupus anticcagulant Crude odds ratio Adjusted odds ratic  Adjusted odds ratio
(n=20; 18.2%), negative (n=290; @5% confidence (95% confidence (95% confidence
Dutcome n (%) B81.8%), n (%) interval) interval)® interval)”
Live birth 6(30.0) 39 @33 0.69 (0.34—087)° 0.69 (0.22—091)° 0.61 (0.12—0.92°
Preeclampsia without 11 {55.0) 43 54.4) 1.01 (0.65—1.57) 1.01 (0.64—1 58 1.01 (0.64—1.78)
severe features
Preeclampsia with severe features 5 {25.0) 20 22.3) 1.45 (0.87—1.56) 1.13 (D.48—2 64) 1.06 (0.36—2.64)
Intrauterine growth restriction 14 (70.0) 45 [50.0) 257 (1.15—297° 240 (1.15—299° 239 (1.13—2.99F°
Severe very preterm intrauterine 7 (35.0) M 26.7) 1.47 (1.25—=2 101" 1.31 (L7281 1.31 (1.17-251F
growth restriction
Placenta sbruption 2(10.0) 0 21,67 (1.0B—434.78)" 19.77 (1.02—520.77)° 22.77 (1.01—629.77)"
Venous thromboembaolism in 3(15.0) 17 (18.9) 0.90 (0.35—2.35) 0.91 (041213 0.93 (0.41—2.03)
the current pregnancy
Pregnancy loss 5(25.0) 20 22.2) 1.13 (D.48—2 B4) 1.11 (0.51-3.01) 1.10 (D.41—-2.01)
Preterm birth 9(45.0) 36 @0.0) 1.13 (D.65—1.94) 1.12 (0.65—1.94) 1.10 (D.65—1.99)
Still birth 9(45.0) 3344 1.31 (1.12—2 49 1.30 (0.74—2 28) 1.22 (0.74—2.35)
Neonatal death 2(10.0) 2@22) 4.50 (0.67—30.06) 4.4 (0.61—31.16) 4.67 (0.61—39.16)

* hdpsted for al varebles reparied In Tabke 7. " Adueted for amoking and gesteional debetes melfie: © Satsdlly dgnficant.



Table 9 — Primary and main secondary outcomes in pregnant women with primary antiphospholipid
syndrome according to the antibody profile.

Double -positive

and lupus Lupus Anticardiolipin

anticoagulant anticoagulant antibody Anti-72 glycoprotein-1

Triple-positive neqative alone (n=>54; 7.2%), alone (n=458; alone (n=128;

Variable (n=20; 2.7%), n (%) (n=90;120%), n(%) n (%) 61.0%), n (%) 17.1%), n (%)
Live birth 6(30.0) 39 @33 43 (79.5) 256 [56.3) 61 @7.7)
Preeclampsia without 11 (55.0) 49 [54.4) 6(11.1) 156 (34.1) 61 @7.7)
severe features
Preeclampsia with 5(25.0) 20 22.2) 0 66 (14.4) 2173
severe features
Intrautering growth 14 (70.0) 45 {50.0) 14 (25.9) 185 40.4) 62 484
restriction
Stillbirth 9(45.0) 3 P44 4(7.4) ar 21.3 38 297



Table 10 — Primary outcome in sensitivity analysis according to the history of vascular thrombosis.

Live birth rate in

women without Lupus Anticardiolipin Double-positive and

history of vascular  anticoagulant  antibody Anti-(32 glycoprotein-1 lupus anticoagulant Triple-positive
thrombosis alone (n=48; alone (n=394; alone (n=114; 168.1%), negative (n=69; 10.9%), [n= 6; 1.0%),

(n=631) T 6%}, n (%) 62.4%), n (%) n (%) n (%) n ) Pvalue
Live birth 39 (B1.3%) 226 (57.4%) 55 [48.2%) 3 40.3%) 3 (50.0%) < 01*
Live birth rate in Lupus Anticardiolipin Double-positive and

women with history anmticoagulant  antibody Anti-02 glycoprotein-l  lupus anticoagulant Triple-positive

of vascular thrombosis  alone (n=6; alone (n—64; alone (n=14; 11.8%), negative (n=21; 17.6%), (n=14; 11.8%),

(n=119) S0%), n(%)  538%), n(%) n(%) n (%) n (%)

Live birth 4 (66 .7%) 32 (50.0%]) 6 (42 9%) 5 (23.8%) 3 21.4%) <01

" Susicaly donfcan



Figure 1 — Study algorithm.
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Figure 2 — Antibody profile of the 750 women who were included.

Antibody profile of the 750 included women

Antibody profile of the 750 included women.
362G, ard-§2 glycoprosind; 30, aticamidiph andbody; (A, lupes ascoeguant.






