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Characterization of Antiphospholipid Antibodies
In Women with Recurrent Spontaneous Abortions

William Matzner,M.D. damage, endothelial wall injury, inhibition of
Penny Chong, M.D. prostacyclih and inability to activate protein®Cthus,
Guanghui Xu,M.D. RSA would occur via placental vascular insufficiency. In
Wendell Ching, M.D. 1985 Harris showed that anticardiolipin antibody (aCL)

bound equally to all negatively charged phospholipids.

Antiphospholipid antibodies are important in the Subsequent  studies that addressed issues of
etiology of recurrent pregnancy loss. To date, most stud-antiphospholipid antibodies (aPLs) therefore assumed
ies have concentrated on antibodies to cardiolipin Nondifferential bind_ing or concentrated only on aCL.
specifically. In this study, the serum of 352 women with /N 1985 Lockshin et al demonstrated that the level of
recurrent pregnancy loss was studied by enzyme-linkediCL was us_eful as an early predictor of fetgl dl_stress or
immunosorbent assay for antibodies to six phospholipiddeath in patients with SLERecent work has implicated
epitopes: cardiolipin, phosphoserine, phosphoglycerol, @ntiphosphoserine antibody, predominantly of the IgM
phosphoethanolamine, phosphatidic acid and phospholSOtype, as an inhibitor of placental formation and a cause
inositol. Of these women, 59.1% had either an IgG orOf RSA? _ _
IgM antibody to one of the six phospholipids. This com- In the study described below, aPLs were characterized
pared to only 4.6% in the control group. Approximately N @ group of women who have suffered recurrent fetal
75% of the isotypes were IgM. The most commonlOSS.
phospholipidepitope was phosphoserine. However, in pa- .
tients with antibodies to only one phospholipid, phos- Materials and Methods
phoethanolamme was the most common. These finding3atients
support recent evidence that antiphospholipid antibodies  Three hundred fifty-two patients with a history of two
may interfere with the formation of syncytiotrophoblasts or more consecutive spontaneous pregnancy losses were
in the placenta. In addition, antiphospholipid antibodies evaluated. They were premenopausal (aged 2145; mean,
occur more frequently in patients who suffer recurrent 39), and all were recruited between March 1991 and May

miscarriages than was previously thought. 1992. Women with collagen vascular disease were ex-
) cluded. Phospholipid antibodies of the IgM and 1gG
Introduction isotypes  to cardiolipin, phosphoethanolamine,

It is estimated that approximately 40% of women with phosphoinositol, phosphoserine, phosphatidic acid and

systemic lupus eythematosus (SLE) will have antibodiesPhoSphoglycerol were measured.
to negatively charged phospholipidjth reported ranges
of 30%2 to 70% having suffered thrombotic events. In
1986 a group of women without known autoimmune dis-
eases who had recurrent spontaneous abortions (RSA)
vascular thrombosis was descrilfetihese women had
antibodies to a negatively charged phospholipid, cardi-
olipin, with high titers primarily of the IgG isotype. The

mechanisms of action defined were platelet membrané?PL Assay _ _
The assay used has been described previously.

Briefly, six purified phospholipids were coated separately
on Immulon 2 96-well enzyme-linked immunosorbent as-
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Controls

The control group consisted of 43 people without
&nown immunologic or rheumatologic diseases. None of
the women in the control group had suffered RSA or any
other thromboembolic phenomena.
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720 phosphoethanolamine, 19.1% (84/439); phosphatidic
- acid, 18.7% (82/439); cardiolipin, 16.4% (72/439);

o phosphoglycerol, 16.2% (71/439); and phosphoinositol,
50 - 9.1% (40/439) (Figure 2). In the two positive controls

40 |- there were 2 anitibodies, both of the IgG isotype, 1 each
30 - to cardiolipin and phosphatidic acid. In the RSA patients,
o0 75.2% (330/439) of the antibodies were of the IgM
— isotype, and 24.8% (109/439) were of the IgG isotype

or (Figure 3).

0 : Of all of the patients studied, 18.2% (64/352) had aCL
B RSAPatients O Control Group versus 40.9% (144/352) with any other combination ex-

Figure 1 cluding aCL. Of all the patients with any aPL, 30.8% (64/
Preva_llence of aPLs in patients with recurrent spontaneous 208) were to cardiolipin (Figure 4). Eighty-one patients

abortion. had antibodies to only one epitope: 37.0% (30/81) were to

_ ) ) phosphoethanolamine, 14.8% (12/81) to phosphatidic
second wash with PBS. Alkaline phosphatase-conjugatedcig and 16.0% (13/81) to cardiolipin (Figure 5). Of this
goat antihuman IgG and IgM was incubated for an hour-group, 83.9% (68) were IgM and 16.1% (13) were IgG
then washed in PBS. Sigma Substrate 104 i”isotypes (Figure 3).
diethanolamine buffer was added to the wells and incu-  The remainder of the patients (132) had antibodies to
bated for 30 minutes at 32, and the reaction was pyjiiple epitopes. They had 358 antibodies of the
stopped with NaOH. The trays were read in a BioTech|gg or IgM isotype. In this group, in order of decreasing
BT2000 microtiter reader at 405 nm. Delta optical dens"frequency were antibodies to  phosphoserine
ties were calculated by subtracting out the backgroundys goy (82/ 358): phosphatidic acid, 19.6% (70/358);
(wells without the phospholipid antigens). _The resu_lt_s phosphoglycerol, 18.2% (65/358): cardiolipin, 16.5%
were compared to the mean of the delta optical densme§59/358); phosphoethanolamine, 15.1% (54/ 358); and
for the control group. Positivity was defined as 3 SD phosphoinositol, 7.8% (28/358) (Figure 6). In these pa-
above the mean of the controls. tients, 73.2% (262/358) of the antibodies were of the IgM

Results and 26.8% (96/358) of the IgG isotype (Figure 3).

The prevalence of one or more antibodies to any ofDiscussion

the six phospholipids was 59.1% (208/352) in the study  The incidence of antiphospholipid antibodies in con-
population. In the control group, only 4.6% (2/43) had atro|s as compared to RSA patients was significantly dif-
positive aPL (Figure 1). o ferent, 4.9% vs. 59.1 %, respectively. Reported ranges in
Two hundred eight patients had 439 antibodies of thejhe general population are 0-1?%learly, antiphospho-
I9G or IgM isotype to the phospholipids. The most fre- |iyid antibodies can be implicated in miscarriage. There
quently identified aPLs in order of decreasing frequencyare other reasons for immunologically mediated miscar-

were  to  phosphoserine,  20.5%  (90/439); jjages, including inadequate alloimmune response and
other autoimmune processes, which may explain the ab-
Percent of Positive Epitopes sence of aPLs in 39.9% of our patients, in whom immune
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Frequendes of aPL in patients with recurrent spontaneous abor- BigMm [OlIgG
tion. CL = cardiolipin, PS= phosphoserine, PE= phospho-
ethanolarnine, PA= phosphatidic add, PG= phosphoglycerol, PI=Figure 3
phosphoinositol. Distribution of isotypes in patients with aPLs.
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Prevalence of aPLs in patients with recurrent spontaneous Figure 6
abortion. aPL profile in patients with antibodies to multiple epitopes. CL =

caldiolipin, PS= phosphoserine, PE= phosphoethanolamine, PA=
) ) o ) ) phosphatidic acid, PG= phosphoglycerol, Pl= phosphoinositol.
mechanisms were identified. (All other etiologies had

been excluded.)

Earlier studies have shown that the prevalence of aClsyncytia in second-trimester human placeftddere-
in patients with aPL syndrome was 5-15%. This is consis-fore, in addition to the hypercoagulable milieu that aPLs
tent with the incidence of aCL in our patients (18.2%) create in mature endovasculature, these antibodies may
who suffered recurrent fetal loss. The prevalence of aPLscause damage that predates the formation of the placenta.
excluding aCL, in our population was significantly Approximately 75% of the isotypes were of the IgM
greater (40.9%). aPL alone, as a marker for recurrent fetatlass. This is consistent with the findings of Vogt ét al
loss, is inadequate. and Kwak et & but differs from Harris’s conclusion that

In order of decreasing frequency, the aPLs identifiedlgG aPLs are the most clinically significant. It is conceiv-
in our RSA patients were to phosphoserine, phos-able that two mechanisms are operative: IgG aPLs affect
phoethanolamine, phosphatidic acid, phosphoglycerolthe clotting cascade, and IgM aPLs affect the formation
cardiolipin and phosphoinositol. However, the frequen- of syncytiotrophoblasts.
cies were not statistically different. Patients with only one  Treatment of aPLs in recurrent pregnancy loss has in-
aPL had more antiphos-phoethanolamine than anyluded combinations of aspirin and prednisboe aspi-
other aPL. It has been shown that phosphoethanorin and heparifiwith overall equal efficacy. The theoreti-
lamine and phosphoserine are adhesion molecules thatal advantage of heparin is its ability to interfere with the
are necessary for the formation of syncytia from myo- binding of aPLs early on, with minimal side effects. We
blasts!® Evidence in support of this is interference with must end our overdependence on aCL and concentrate on
the formation of syncytiotrophoblasts in the presence ofthose aPLs that appear to operate against the trophoblast
antibodies to phosphoserihelgM aPLs, primarily  at the cellular level.
antiphosphoserine, from patients with RSA react with
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