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ABSTRACT

OBJECTIVE: Obstetric antiphospholipid antibody syndrome is clinically recognized by adverse obstet-
ric outcomes. To determine which antibody level best corresponds to the risk of these clinical outcomes
is difficult. Obstetric antiphospholipid antibody syndrome-like adverse obstetric outcomes with single
(n=108) and repeat (n=79) documented antiphospholipid antibody titers were evaluated.

STUDY DESIGN: Serum samples of 108 Obstetric antiphospholipid antibody syndrome cases and 50
healthy gestational matched controls with no history of thrombosis and congenital anomalies were sub-
jected to testing for antiphospholipid antibodies with ELISA after the events. Of this obstetric antiphos-
pholipid antibody syndrome group, only 79 cases underwent repeat testing within 12 weeks. Quantitative
data were described by values and percentages at the levels of (>10) and (>40 U).

RESULTS: By one documented antiphospholipid test, the mean values of anticardiolipin, and anti-32
glycoprotein1 (aB2GP1) of obstetric antiphospholipid antibody syndrome versus controls were signifi-
cantly different (p<0.001). Of 79 women who came for repeat sampling, a total number of women with
persistent antiphospholipid antibody positivity was only 43 (54.43%). The number of obstetric antiphos-
pholipid antibody syndrome cases with >40 U of antiphospholipid antibody was only 8 (18.60%).

CONCLUSION: Not all obstetric antiphospholipid antibody syndrome associated pregnancy morbidities
may own high (>40U) antiphospholipid antibody titers, but low antiphospholipid antibodies (>10U) also
accompany to this clinical picture. Obstetric antiphospholipid antibody syndrome should always be taken
into account clinically prior to laboratory findings. Besides, long persistence of antiphospholipid-M posi-
tivity in these placenta-mediated disorders may make sense in terms of trophoblastic damage.
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range of the antiphospholipid (aPL) antibodies (lupus antico-
agulant (LA), anticardiolipin (aCL), and anti-B2 glycoproteinl
(aP2GP1) may trigger the placenta-mediated disorders.
However, to determine which antibody level best corresponds
to the risk of these clinical outcomes is difficult (1). In APS,
at least one clinical manifestation associated one persistent
laboratory criterion with a threshold positivity (>40 GPL
U/mL; MPL U/mL) was defined by International Society on
Thrombosis and Haemostasis subcommittee (1-6).

Introduction

Repeated (>3) unexplained abortions (RUA), [<10" gesta-
tional week (GW)], unexplained fetal loss (UFL) (>10" GW),
early-onset preeclampsia (EOPE) (<34 GW) are clinically
recognized by adverse obstetric outcomes known as obstetric
antiphospholipid antibody syndrome (0oAPS) (1). A wide
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There are several subjects under debate. The 0APS cases
with low aPL levels have been reported to be thrombotic as
well as with obstetrical complications (2,3). On the other
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mediated complications (6). Furthermore, the relationship be-
tween fetal loss and isolated IgM aCL as well as with low titer
IgG aCL and the importance of af2GP1 antibodies would
need more research to be clarified (7).
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This case-control study evaluated regional oAPS-like
cases at the levels of 10 U positivity for the assay as well as
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with a 40 U, a diagnostic criterion in APS. Low aPL titer was
described as between 10-40 U. Besides, under the light of a
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mini-review of the literature, oAPS-like adverse obstetric out-
comes (n=108) with single documented aPL titer especially
with IgM positivity were evaluated.

Material and Method

This prospective case-control study investigated a total of
108 consecutive patients [RUA (n=55), UFL (n=14), EOPE
(n=39)] who were referred to the Department of Obstetrics
and Gynecology at Trakya University over one-and half-year
of period (1. March 2013 - 30. November 2014). This study
was approved by local Ethics Committee (2013/09). The study
was conducted in accordance with the Declaration of Helsinki
and the patients’ informed consent was obtained.

Serum samples of 108 0APS cases and 50 healthy gesta-
tional matched controls with no history of thrombosis and
congenital anomalies were subjected to testing for aPL anti-
bodies (aCL-M, aCL-G, ap2GP1-M, and apf2GP1-G) with
standardized an enzyme-linked immunosorbent assay
(ELISA, DiaMetra, DCM114-6). The >10 U (IgG; GPL
U/mL, IgM; MPL U/mL) is considered to be positive.
Patients with obvious connective tissue disease and severe in-
fection were excluded. Of this 0APS group, only 79 cases un-
derwent repeat testing within 12 weeks. The flow chart for the
study was shown in figure 1.

Quantitative data are described by values and percentages,
mean+SD, median (minimum-maximum). Statistical evalua-
tion was done with Student-T test, Chi-Square test (p<0.05).

Figure 1: The flow chart for the study

~ 0APS pregnancies at the beginning (n= 108) and
gestationally matched controls (n= 50)

'

The descriptive parameters of the first aPL screening
with single documented aPL titer (Table 1)

{

( A total aPL antibody positivity of repeated aPL titer is j

43179 (54.43%)

'

Repeated >10 U aPL positivity (35/43, 81.39%) ]

Repeated 40 U aPL positivity (8/43, 18.60%)

Results

The population characteristics and the descriptive

parameters of aPL antibodies

One hundred eight oAPS and 50 controls were shown to be
comparable in terms of age, Body Mass Index (BMI), gravid-
ity, smoking and location (p>0.05) (Table 1). The descriptive
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parameters of the aPL antibodies (aCL-M, aCL-G, ap2GP1-
M, aB2GP1-G) by one documented aPL test were shown in
table I. The mean values of aCL-M and a2GP1-M of 0APS
cases versus controls were significantly different (p<0.001).

Table I: The population characteristics of single documented
antiphospholipid titer screening in the obstetric antiphospho-
lipid antibody syndrome-like events versus controls

0APS Control p
n=108 n=50

AGE

<18 1(0,9%) 1(2%)

18-35 82 (75.9%) 45 (90%)

>35 25 (23.1%) 4 (8%) 0.066

BMI (kg/m2)

<18,5 2 (1.8%) 2 (4%)

18,5-30 95 (87.9%) 44 (88%)

>30 11 (10.1%) 4 (8%) 0.672

Trakya Region 108 (100%) 50 (100%)

Family History 15 (13.8%) 5 (10%) 0.494
aCL-G

Mean+SD 4.4218.32 2.66%2.35 0.144
Median (Min-Max) 3.1 (0.5-30.8) 2.08 (0.85-6.94)
aCL-M *

MeantSD 16.43+16.32  4.88+1.64 0.000
Median (Min-Max)  9.25 (1.3-74) 4.76 (2.3-8.71)
ap2GP1-G

Mean+SD 3.81+7.32 3.19+0.85 0.554
Median (Min-Max) 1.95 (0.5-231) 3.1 (2.1-6.8)
ap2GP1-M *

Mean+SD 3.83+5.03 1.83+0.49 0.006
Median (Min-Max) 2 (0.1-25.6) 1.7(1-3)

aCL-G anticardiolipin-G, aCL-M anticardiolipin-M, a2GP1-G: Anti-B
2glycoprotein1-G, aB2GP1-M: Anti-3 glycoprotein1-M
* p at significance

Evaluation the number of repeat aPL antibody positiv-

ity in 0APS-like adverse obstetric outcomes

According to the International Society on Thrombosis and
Haemostasis subcommittee recurrent testing of aPL antibodies
is needed for the definition of 0APS because of false positives
at single testing. Of 79 women who came for repeat sampling,
a total number of women with persistent aPL antibody positiv-
ity (>10U and 40U) was 43 (54.43%). The distribution of per-
sistent (>10 U) aCL-G, aCL-M, ap2GP1-G, af2GP1-M posi-
tivity was presented in table II. The number of 0APS cases
with 40 U of aPL antibody was only 8 (18.60%) (Table III).

The vast distribution of aPL antibody positivity at >10 U
was seen in RUA group (n=26) with aCL-G (n=3; 11.53%),
aCL-M (n=19; 73.07%) and af2GP1-M (n=4; 15.38%). The
aCL-M positivity came into prominence at both levels of
>10 and 40 U in all oAPS cases. Neither was positive in the
controls.
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Table II: Total number of patients with a titer more than 10
(n=35) with repeated antiphospholipid antibody positivity

aPL RUA UFL EOPE  Control
>10 n=26 (%) n=4 n=5

aCL-G 3 (11.5) 0 0 0
aCL-M 19 (73.07)  4(100) 5(100) 0
aB2GP1-G 0 0 0 0
aB2GP1-M  4(15.38) 0 0 0

RUA: Repeated (>3) unexplained abortions, UFL: Unexplained fetal
loss, EOPE: Early-onset preeclampsia

Table Ill: Total number of patients with a titer more than 40
(n=8) with repeated antiphospholipid antibody positivity

aPL RUA UFL EOPE Control
>40 n=4 n=2 n=2

aCL-G 0 0 0 0
aCL-M 3 2 2 0
aB2GP1-G 1 0 0 0
aB2GP1-M 0 0 0 0

RUA: Repeated (>3) unexplained abortions, UFL: Unexplained fetal
loss, EOPE: Early-onset preeclampsia

Discussion

This case-control study regionally evaluated aPL antibod-
ies at two-titer levels (>10 and >40U) among oAPS-like cases.
The total incidence of aPL antibodies among 0 APS population
was found as 54.43%. The majority (n=35; 81,39 %) of these
adverse obstetric outcomes demonstrated aPL-M antibody
positivity at >10 U. The number of the 0oAPS population with
high titer (>40 U) was 8 (18.60%). This study also supports
that oAPS like adverse obstetric outcomes (n=108) may have
single documented aPL antibody titer with dominant IgM pos-
itivity. In terms of treatment, clinical manifestations should be
taken into account before the antibody titer.

Obstetric antiphospholipid antibody syndrome is clinically
recognized by aPL-associated adverse obstetric outcomes
such as repeated unexplained abortions, unexplained fetal
loss, early-onset preeclampsia (1). aPL-altered trophoblast
dysfunction may cause ischemic placental dysfunction associ-
ated with fetal growth restriction, preeclampsia, premature
birth, and intrauterine death. A direct causal association be-
tween aPL antibodies and pregnancy loss has been shown in
murine models (8). The prevalence of 0APS varies according
to the population and methodology studied along with low
prevalence in normal pregnancies (9). However, the clinical
risk of low aPL titers is still contradictory ranging from good
outcomes mostly and to poor obstetric outcomes just like car-
rying medium-high titers (1,3,10,11).

Obstetric antiphospholipid antibody syndrome cases with
low aPL levels have been also reported to be thrombotic as
well as with obstetrical complications (2,3). Even though data
implying that aPL antibodies may activate pregnancy loss
through non-thrombotic mechanisms, pregnancies with purely
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0APS are at risk for thrombotic complications (12). However,
APS pregnancies with high positive aPL titers are at the great-
est risk group for obstetric morbidities (11). Among our oAPS
population the only six patients (18.60%) showed persistent
aCL-M positivity at >40 U. Predominant single aPL positivity
was defined as being characteristic of 0APS (4,5). Significant
differences at aPL titers especially aCL-M and a2GP1-M be-
tween 0APS cases and controls by one documented aPL tests
were observed in our study too.

The perceived association between high aCL-G titers and
fetal death is well recognized, especially with a previous his-
tory of fetal death (11). This correlation is so strong that even
a single fetal death is considered as sufficient clinical criteria
for APS (1). High levels of aB2GPI and aCL were also shown
to be associated with stillbirth (13). However, the debate on
aCL and aB2GPI titers among patients with fetal death, as well
with recurrent early miscarriages have not been concluded yet.

A meta-analysis showed that aCL-M s were associated with
late recurrent fetal loss in women without autoimmune disease
(7). Our study also supported the finding that being positive for
aCL-M was a risk factor in 0APS-like events. Even in women
without autoimmune disease or hereditary thrombophilia, au-
toantibodies directly increase the risk of recurrent fetal loss and
adverse obstetric outcome (14). Although aCL-M tends to give
false-positive results, particularly in the low-positivity, being
positive for aCL-M antibodies was found as a risk factor for
any placenta-mediated complication (1,6). The addition of
af2GP1 antibody may help clarify the results in the presence
of any doubt of aCL-M false-positivity (1). But more data on
the relationship between fetal loss and isolated IgM aCL as
well as with low titer IgG aCL and the importance of aB2GP1
antibodies would be useful (7).

The association between various aPLs and placenta medi-
ated pregnancy complications are inconsistent and the litera-
ture examining this association is often underpowered (15). It
is currently not clear to establish a significant link between
aP2GP1 antibodies and pregnancy related morbidity or ad-
verse pregnancy outcomes. Particular attention should be ex-
erted when establishing a diagnosis of APS based on the pres-
ence of any aPL antibody, particularly ap2GP1 antibodies, in
the setting of late pregnancy complications (15). On the other
hand, aPL does not seem to be associated with infertility and
treatment approach does not improve the outcomes in infertile
patients with aPLs (16). However, moderate-to high level
aCLs are found to be associated with preeclampsia (17).

As a consequence, not all oAPS associated pregnancy
morbidities may own high (>40U) aPL antibody titers, but low
aPL antibodies also may coincide to the clinical picture.
Therefore, oAPS should always be taken into account clini-
cally prior to laboratory findings. The treatment with low
molecular weight heparins and low dose aspirin should be
supported in the 0APS pregnancy morbidities even with low
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aPL titer (18). In the near future longitudinal cohort studies
with comprehensive public aPL data of certified laboratories
can shed light on this issue. Those properly chosen 0oAPS
cases will become candidates of antithrombotic treatment in
the next pregnancies.
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