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Screening for lupus anticoagulant and
anticardiolipin antibodies in women with fetal loss

M D Creagh, R G Malia, S M Cooper, A R Smith, S L B Duncan, M Greaves

Abstract
Sixty six women with first or second
trimester fetal loss were investigated for
the presence of lupus anticoagulant by
routine coagulation tests and the dilute
Russell's viper venom time with a plate-
let neutralisation procedure, and for
raised anticardiolipin antibodies by an

enzyme linked immunosorbent assay. Of
35 women with recurrent fetal loss, seven
were positive for lupus anticoagulant
and six had increased IgG anticardio-
lipin antibodies, while of 31 women with
only one or two episodes of fetal loss, one
had lupus anticoagulant and none in-
creased IgG anticardiolipin antibodies.
These findings were significantly dif-
ferent. There was no difference in the
incidence of increased IgM anticar-
diolipin antibodies between the two
groups (three and two cases, respec-
tively). A further 11 women with
intrauterine death in the third trimester
were studied and lupus anticoagulant
and raised IgM anticardiolipin anti-
bodies were found in one case. No
woman was known to have systemic
lupus erythematosus.

It is concluded that lupus anti-
coagulant and increased IgG anticardio-
lipin antibodies are independently
associated with recurrent first and
second trimester fetal loss and that
such cases should be investigated, even

in the presence of otherwise good health,
by a comprehensive methodological
approach.
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About 15% of all recognised pregnancies
terminate in spontaneous fetal loss, mostly in
the first or second trimesters. Recurrent fetal
loss-that is, three or more episodes-is less
common, probably affecting about 1% of
women who become pregnant, but the suc-

cessful outcome of a further pregnancy is less
likely and hence investigation for a potential
cause and appropriate treatment are priorities.
In such cases the abnormalities most com-

monly observed include anomalies of the
uterine body, endometrial infections, cervical
incompetence, hormonal dysfunction and
chromosomal aberrations, but in most affected
women none of these factors seems to be
operative. Recent interest has centred on a

possible association between the presence of
the lupus anticoagulant and recurrent fetal
loss, as initially noted in a woman with sys-

temic lupus erythematosus (SLE) by Nilsson.'
Studies, particularly in relation to miscarriage
during first or second trimesters, have sugges-
ted an association with lupus anticoagulant
and raised anticardiolipin antibodies, but the
methods and conclusions are variable.2' Of
such cases, some 50% have been in women
with SLE.
Lupus anticoagulants are a heterogeneous

group of acquired antiphospholipid antibodies
and only recently have methods for the
identification of lupus anticoagulant and
quantitation of anticardiolipin antibodies been
standardised, thus allowing low titre anti-
phospholipid antibodies to be detected
reliably. Furthermore, several previous
studies in failed pregnancy have relied on only
one type of test for the detection of anti-
phospholipid antibodies. We therefore used
the dilute Russell's viper venom time
(DRVVT), with a platelet neutralisation
procedure (PNP), in addition to routine
coagulation tests and in combination with a
standardised enzyme linked immunosorbent
assay (ELISA) for IgG and IgM anticardio-
lipin antibody, to determine the true
incidence of antiphospholipid antibodies in
association with first and second trimester
fetal loss and third trimester intrauterine
death. We also studied women with normal
pregnancies and those who were not pregnant.
Altogether, 77 patients and 43 controls were
studied.

Methods
From April 1986 to October 1989 83 women
under the care of the University Department of
Obstetrics and Gynaecology, Jessop Hospital
for Women, Sheffield, were investigated, after
a spontaneous fetal loss, as part of a clinical
programme. Testing was usually performed
within seven days of a clinical event, less
frequently in the Pre-Pregnancy Clinic, or
during pregnancy. Six women were excluded
from analysis because in three pathology was
identified that would account for loss of their
pregnancy (cases of cervical incompetence, a
balanced chromosomal translocation, and a
twin-twin transfusion), and in a further three
cases the records were incomplete. The largest
group studied comprised 66 women who had
sustained fetal loss in the first or second
trimesters, as diagnosed by a gynaecologist and
where possible confirmed by histology. A
further 11 women who had been screened for
idiopathic intrauterine death during the third
trimester were included to compare their
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results with those ofwomen with first or second
trimester fetal loss, or both. No woman was
known to have SLE.

Thirty healthy non-pregnant laboratory staff
were recruited and samples obtained from 13
healthy pregnant women at the time of routine
venepuncture in the antenatal clinic. Normal
ranges were established for the DRVVT and
anticardiolipin assays, there being no signifi-
cant difference in the results of the two control
groups.
Blood was collected, by syringe in 1/10th

volume of 3-2% (0 109M) trisodium citrate
dihydrate, centrifuged at 2200 x g for 10
minutes, separated and tested. The pro-
thrombin time, thrombin time, kaolin cephalin
clotting time (KCCT) (Platelet substitute,
Diagnostic Reagents Ltd, Thame, Oxford) and
the fibrinogen concentration were estimated by
standard methods' and the platelet count was
estimated using a Coulter Counter S Plus.
Where the KCCT was prolonged a correction
test was performed with a 1:1 mix of patient
and normal plasma.
The DRVVT with a platelet neutralisation

procedure was performed as previously
described,6 with modifications. Russell's viper
venom and platelet substitute (Diagnostic
Reagents Ltd, Thame, Oxford) were used at
optimal concentrations to give a DRVVT of
35-40 seconds with pooled fresh control
plasma. A platelet neutralisation procedure was
performed with washed, freeze-thawed normal
platelets, similarly diluted. Results were
expressed as a ratio of the patient time to that
of controls, the normal range being the mean
of the control groups +/-2SD (0.9-1-09).
Patients were considered to have a lupus
anticoagulant when the DRVVT ratio with
platelet substitute was above the normal range,
being decreased by the addition of excess
phospholipid in the platelet neutralisation
procedure to the normal range, or as in one
case, by over 20%.
IgG and IgM anticardiolipin antibodies

were assayed by ELISA, as described by Harris
et al' using 10% adult bovine serum as a
blocking agent and sample diluent. Results
were initially expressed as either negative,
weak, moderate or strong positive (weak
positive being an optical density reading 3SD
above the mean), and from the middle of 1986
in anticardiolipin units (U/ml), calculated
against IgG and IgM standards supplied by Dr
E N Harris, formerly of the Rayne Institute,
London. Results greater than 3SD above the
mean of the control groups were regarded as

Number and range ofpositive lupus anticoagulant (by DRVVT/PNP) and
anticardiolipin antibody results in 77 women

IgG anticardiolipin IgM anticardiolipin
Lupus anticoagulant antibody antibody

Patient group ratio U/ml U/ml

Fetal loss > 3 episodes 7 (1-1-2-10) 6 (WP-90 0) 3 (5 313-4)
(n = 35)

Fetal loss < 3 episodes 1 (1 19) 0 2 (5-1-5-5)
(n = 31)

Intrauterine death 1 (1 25) 0 1 (16-3)
(n = 11)

WP = weak positive.

positive for anticardiolipin antibody-that is,
for IgG greater than 8-0 U/ml and IgM greater
than 5 0 U/ml).

Statistical analysis of the positive DRVVT
with platelet neutralisation procedure results
was performed using Wilcoxon's rank sum test.
Fischer's exact probability test was applied to
the DRVVT with platelet neutralisation
procedure and anticardiolipin antibody find-
ings in the different patient groups.

Results
In view of previous reports on the incidence
of lupus anticoagulant and anticardiolipin
antibodies in women with recurrent fetal loss
during the first and or second trimesters, we
compared our findings in the women investi-
gated for this (n = 35) with those women who
had had one or two episodes (n = 31) and also
with a group of women who had sustained an
intrauterine death in the third trimester (table).

In six patients the KCCT was prolonged
(range 46-67 seconds, normal range 32-45). All
but two, however, corrected on mixing 1:1 with
normal plasma, both of which were associated
with a positive DRVVT with platelet neutral-
isation procedure. Minimal prolongation of the
prothrombin time was found in two patients
and thrombocytopenia in one patient (platelet
count 138 x 109/l normal range 150-350 x
109/1), there being no association with either
lupus anticoagulant or increased anticardio-
lipin antibodies. The thrombin time and
fibrinogen concentration were normal in all
cases.
Among the women with first or second

trimester fetal loss, or both, eight were con-
sidered to have lupus anticoagulant identified
by the DRVVT (results ratio 1-10-2-10, all
correcting to the normal range with platelet
neutralisation procedure, other than for a result
of 2 10, which corrected to a ratio of 1 -30), six
had increased IgG anticardiolipin antibody
titres (levels of weak positive, positive, 8-4,
11 9, 29-7 and 90-0 U/ml), and five had
increased IgM anticardiolipin antibody titres
(levels of 5-1, 5.3, 5 5, 6 2 and 13 4 U/ml,
respectively.)

Discussion
The findings of lupus anticoagulant and
increased anticardiolipin antibodies in women
with recurrent fetal loss have been shown
previously,'14 80 and in affected women further
pregnancy has a failure rate of the order of
70%. Various treatment regimens have been
used including, alone or in combination,
prednisolone, aspirin, azathioprine, heparin,
plasmapheresis and immunoglobulin, with
some success, although the results are
conflictual." In view of the therapeutic pos-
sibilities it is important to confirm the validity
ofsuch observations, by standardised tests, and
to define which patients should be screened. In
the series reported, we therefore used a
standardised ELISA for the determination of
the anticardiolipin antibody, in combination
with, we believe for the first time, identification
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and confirmation of the presence of lupus
anticoagulant, by the DRVVT with the platelet
neutralisation procedure, a sensitive and
specific test comparable with the kaolin
clotting time."
Of the 77 women screened, 17 were found to

be positive for lupus anticoagulant by the
DRVVT with the platelet neutralisation pro-
cedure, an increased anticardiolipin antibody
titre, or both. Among the 35 women who had
had recurrent fetal loss, seven were positive for
lupus anticoagulant, by the DRVVT with the
platelet neutralisation procedure, six had
increased IgG anticardiolipin antibodies, and
two both; these 11 women had had 54 preg-
nancies in total, resulting in seven live births.
Of the 31 women who had had one or two
episodes of fetal loss, one had a positive
DRVVT with the platelet neutralisation
procedure and none had increased IgG anticar-
diolipin antibody. These results were sig-
nificantly different for the two groups, there
being an association between recurrent fetal
loss and the finding of lupus anticoagulant
(p < 0 05) and of increased IgG anti-
cardiolipin antibodies (p < 0 02). There was
no association between these findings,
however, the coagulation based tests often
being abnormal in the absence of a raised titre
of IgG anticardiolipin antibody and vice versa.
There was no significant difference in the
incidence of IgM anticardiolipin antibodies
between the two groups (three and two cases,
respectively). There was a low incidence of
findings in the women who had sustained an
intrauterine death during the third trimester,
one woman being found to have had lupus
anticoagulant in association with a raised IgM
anticardiolipin antibody titre. The poor
concordance between the results of the
DRVVT with the platelet neutralisation
procedure and the KCCT illustrates the lack of
sensitivity and specificity if the KCCT alone
were used as a screening test for lupus
anticoagulant, and the necessity of an
additional sensitive test."2
We believe that lupus anticoagulant and

increased IgG anticardiolipin antibodies are
independently associated with recurrent first
or second trimester fetal loss, or both, there
being a low incidence of these findings in
women with one or two such episodes. The
IgM anticardiolipin antibody titre does not
discriminate between these two groups. Most
ofour patients with lupus anticoagulant did not
have increased IgG anticardiolipin antibodies
and would not have been identified without the
use of a coagulation based assay, and this shows
the necessity of using both means of investiga-
tion for antiphospholipid antibodies.

Petri et al reporting on a group of 44 women
who habitually aborted, found an incidence of
9%,, lupus anticoagulant using the DRVVT,

without a platelet neutralisation procedure,
and 11% increased IgG, or IgM anticardio-
lipin antibodies by ELI SA.9 These results were
not significantly different from those of a
control group. This contrasts with our find-
ings, which in part may be due to the use of the
platelet neutralisation procedure to increase
the specificity of the DRVVT and of a stan-
dardised ELISA. Other series of women who
recurrently miscarry, not known to have SLE,
have identified lupus anticoagulant in 2%
using the activated partial thromboplastin time
and 48% by the addition of the dilute simplas-
tin test.2 0 The finding of increased IgG
anticardiolipin antibodies in seven ofour group
of 35 women who sustained recurrent fetal loss
compares with 6-6% and 35-3% in other
series.3 4 These variations in the reported
incidence of lupus anticoagulant and increased
anticardiolipin antibodies are due in part to
patient selection, pre-analytical variables, the
heterogeneous nature of the lupus anti-
coagulant and the sensitivity ofthe various tests
and confirm the importance of a standardised
methodology.

In conclusion, we believe that lupus
anticoagulant and increased anticardiolipin
antibodies are underdiagnosed in women who
repeatedly miscarry and that in view of the
possibility of treatment it is vital that this group
be investigated, even in the presence of
otherwise good health, by a comprehensive
methodological approach.

We are grateful to Ms L Westlake for assistance in the analysis of
the results.
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