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Abstract
The prevalence of antiphospholipid and anti-
nuclear antibodies in 102 patients with at least
three unexplained miscarriages before a

gestational age of 12 weeks, or at least one
intrauterine fetal death after 12 weeks, was

investigated and compared with the prevalence
in 102 normal pregnant controls. Six patients
had a history of thrombosis and six had
'lupus-like' disease.
Twenty one patients had anticardiolipin

antibodies compared with 10 controls. Serum
samples of nine patients and one control
contained antinuclear antibodies. The lupus
-anticoagulant was present in the plasma of
five patients with anticardiolipin antibodies.
The influence of patient selection on the
results was illustrated by the finding that
antiphospholipid antibodies and antinuclear
antibodies were mainly detected in patients
with lupus-like disease or a history of
thrombosis. When these patients were
excluded there was no significant difference in
the prevalence of anticardiolipin and anti-
nuclear antibodies between patients and
controls.

Therefore, in the absence of lupus-like
disease or a history of thrombosis, screening
for antiphospholipid antibodies in patients
with adverse pregnancy outcomes seems not
to be indicated.

The presence of antiphospholipid antibodies,
such as anticardiolipin antibodies and the lupus
anticoagulant, is significantly associated with a

history of thrombosis, thrombocytopenia, re-
current miscarriages, and late fetal death.'
These antibodies are predominantly found in
patients with systemic lupus erythematosus, but
they also have been described in patients with
other rheumatic diseases, or apparently healthy
persons with fetal wastage as the only symptom.2
The prevalence of antiphospholipid antibodies
in women with fetal loss in the absence of
systemic lupus erythematosus is not known and
it varies in different reports from 8 to 50% for
anticardiolipin antibodies and from 3 to 48% for
the lupus anticoagulant.?"
We investigated the prevalence of anti-

phospholipid antibodies in 102 patients with
fetal loss without concomitant connective tissue
disease, according to the criteria of the
American Rheumatism Association. These
patients were also screened for the presence of
antinuclear antibodies, antibodies to extractable
nuclear antigens, and antibodies to double
stranded DNA.

Patients and methods
PATIENTS
In the Netherlands a multicentre trial on the
treatment of pregnant patients with antiphos-
pholipid antibodies is currently being con-
ducted.'2 To obtain eligible patients specialists
all over the country are encouraged to send
blood samples of women with at least three
unexplained spontaneous miscarriages before a
gestational age of 12 weeks, or at least one
unexplained intrauterine fetal death after 12
weeks, for determination of the lupus anti-
coagulant and anticardiolipin antibodies. This
report deals with the first 102 screened women;
table 1 gives their main characteristics. None of
these patients fufilled the American Rheu-
matism Association criteria for systemic lupus
erythematosus'3 or other connective tissue
diseases, as -assessed by a questionnaire, in
which clinical and haematological symptoms of
autoimmune disease and the occurrence of
thrombosis in the past had to be completed by
the referring specialist.

According to this questionnaire six patients
had symptoms suggestive of a 'lupus-like'
disease (table 2). These symptoms included
arthralgia (three patients), Raynaud's pheno-
menon (two), photosensitivity (one), dermal
vasculitis (one), haemolytic anaemia (one),
leucocytopenia (one), and thrombocytopenia
(four).

Six patients, including one with lupus-like
disease, had a history of thrombosis: one had a
cerebrovascular accident and five had deep
venous thrombosis, complicated in three patients
by pulmonary embolism. The 24 women with
only miscarriages before 12 weeks (table 1) had
normal blood sugar values and thyroid func-
tions, normal parental karyotypes, and no
abnormalities on hysterosalpingography.

CONTROL GROUP
The control group comprised 102 pregnant
women with at least one successful pregnancy

Table I Characteristics of the study groups

Patients Contols
(n= 102) (n=102)

Median age (SD) (years) 32 (4 8) 30 (5 9)
Range 18-41 17-45

Number of SM* <12 weeks 236 0
Number of IUFD* >12 weeks 78 0
Number of live births 59 194
Only SM 24 0
Only IUFD 36 0
Both SM and IUFD 42 0

*SM=spontaneous miscarriages (<12 weeks); IUFD=
intrauterine fetal death (:12 weeks).
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Tabk 2 Charateristics of six patients with lupus-like disease

Case ACA*t LAC* ANA* ENA* SM* IUFD* Histoiy of Lupus-like
No thrombosis symptoms

IgG IgM

1 ++ - + + + 6 2 - Thrombocytopenia, leucocytopenia
2 + +++ + + 0 2 - Arthralgia, Raynaud's phenomenon,

thrombocytopenia
3 + - + + + 0 1 - Thrombocytopenia
4 - - + 0 1 - Arthralgia, photosensitivity
5 + + + - 0 1 + Haemolytic anaemia
6 ++ - - + 0 1 Raynaud's phenomenon, dermal vasculitis,

arthralgia, thrombocytopenia

*ACA=anticardiolipin antibodies; LAC=lupus anticoagulant; ANA=antinuclear antibodies; ENA=extractable nuclear antigens;
SM=spontaneous misarriages (<12 weeks); IUFD=intrauterine fetal death (.12 weeks).
t-=negative; +=low positive; ++=medium positive; +++=high positive.

and no history of spontaneous miscarriage or
intrauterine fetal death. These women were
retrospectively screened for anticardiolipin anti-
bodies and antinuclear antibodies by examina-
tion of serum samples obtained at their first
antenatal visit, usually during the first trimester.
Recent studies have indicated that there is no
influence of pregnancy on antinuclear antibody
and anticardiolipin antibody expression.14'6

ASSAYS
Lupus anticoagulant
Blood samples for determination of the lupus
anticoagulant were taken by venepuncture into
a 0-1 volume of 3-8% trisodium citrate. Platelet
poor plasma was prepared by centrifuging the
blood twice at 4°C and 2000 g for 15 minutes.
Three assays on platelet poor plasma were
performed for demonstration of the lupus anti-
coagulant, as described previously.'7 Samples
were considered positive for the lupus anti-
coagulant when at least two of the three
following criteria were fulfilled: (a) a prolonged
partial thromboplastin time in a 1 :1 mixture of
patient and pooled normal plasma using
thromboplastin derived from human brain; (b) a
progressive increase in the partial thromboplastin
time of test plasma upon dilution of thrombo-
plastin; and (c) a raised kaolin clotting time
index, calculated from the kaolin clotting time
of control and test plasma mixed at different
ratios.

Anticardiolipin antibodies
Anticardiolipin antibodies (IgG and IgM) were
measured in serum by an enzyme linked

Table 3 Autoantibodies in patients with fetal loss and in controls. Results are given as
number (percentage)

Antibody Patients Controls
(n= 102)

Total Only fetal Fetal loss
(n= 102) loss +LLD*/thrombosis

(n=91) (n= 11)

ACA* 21 (21) 13 (14) 8 (73)t 10 (10)t
LAC* 5 (5) 0 5 (45)t ND*
ANA* 9 (9)S 3 (3) 6(55) 1 (1)U
Anti-ENA* 2 (2) 0 2 (18)1 ND
Anti-dsDNA* I (1) 1 (1) 0 ND

*Anti.dsDNA=anti-double-stranded DNA; LLD=lupus-like disease; ND=not done; for other
abbreviations see table 2.
tAntiphospholipid antibodies in patients with only fetal loss v lupus-like disease/thrombosis;
p<O-0Ol.
tAnticardiolipin antibodies, patients v controls; p=0 025 (p=0-230 after exclusion of patients with
lupus-like disease/thrombosis).
SAntinuclear antibodies in patients with antiphospholipid antibodies v patients without antiphos-
pholipid antibodies; p=0-017.
||Antinuclear antibodies in patients v controls; p=0-009 (p=0-269 after exclusion of patients with
lupus-like disease/thrombosis).
iSpecificity: anti-(Ro)SSA.

immunosorbent assay (ELISA) according to the
procedure described by Derksen et al.'7 The
anticardiolipin antibody titre was expressed in
units/ml. The value of a standard sample was
chosen arbitrarily as 100 units anticardiolipin
antibodies/ml. A positive result indicated a
value in units more than 2SD above the value
obtained with pooled control serum derived
from 71 healthy volunteers, tested on six different
occasions. Positive results were graded accord-
ing to criteria agreed upon at the international
workshop on standardisation of the anticardio-
lipin antibody assay in London'8: for IgG
anticardiolipin antibodies low positive (mean
(2SD)) (units/ml <80); medium positive
(80<units/ml <185); high positive (units/ml
>185); for lgM anticardiolipin antibodies low
positive (mean (2SD)) (units/ml <25); medium
positive (25<units/ml <200); high positive
(units/ml >200).

Other serological parameters
Antinuclear antibodies were assayed by indirect
immunofluorescence, essentially as described
by Tan,'9 with slide preparations of HEp-2 cells
as the substrate and serum samples in a 1:40
dilution.

Antibodies to extractable nuclear antigens
were detected as described by Kurata and
Tan.20 This assay used an extract of rabbit
thymus powder (Pel Freez, Arkansas), or
bovine spleen extract as the source of antigen.
Confirmation of an observed reactivity as anti-
ribonucleoprotein, anti-Sm, anti-(La)SSB, or
anti-(Ro)SSA was achieved by comparison with
reference sera (Arthritis Foundation, CDC,
Atlanta).

Antibodies to double stranded DNA were
detected by indirect immunofluorescence on
Crithidia luciliae.

STATISTICS
All p values were calculated with Fisher's exact
test. Values below 0-05 were considered signifi-
cant.

Results
ANTIPHOSPHOLIPID ANTIBODIES
Anticardiolipin antibodies were found in 21
patients (21%) and 10 controls (10%) (table 3);
this difference was significant (p=0 025). Five
patients were positive for the lupus anti-
coagulant; all five also had anticardiolipin anti-
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Table 4 Disnibution of anticardiolipin antibody isotypes in patients and controls

Antcrdiolipin antibodies Patients Controls
(n)

IgG IgM Total Only fetal Fetal loss+
(n) loss LLD*/thrombosis

(n) (n)
+ 5 2 3t 1

+ 13 11 2 8
+ + 3 0 3f 1
-- 81 78 3 92

Total 102 91 11 102

LLD=Iupuslike disease.
tTwo also had the lupus anticoagulant.
fAil three had the lupus anticoagulant.

bodies. Antiphospholipid antibodies were more
commonly detected in patients with only intra-
uterine fetal death after 12 weeks (anticardiolipin
antibodies 6/36 (17%), the lupus anticoagulant
4/36 (11%)) than in patients with only spon-
taneous miscarriages (anticardiolipin antibodies
3/24 (13%), the lupus anticoagulant 1/24 (4%)).
These differences did not reach statistical
significance, however.
Four of the six patients with lupus-like

disease had the lupus anticoagulant and anti-
cardiolipin antibodies, and one had only anti-
cardiolipin antibodies (table 2). Of six patients
with a history of thrombosis (including one
patient with lupus-like disease), four had anti-
phospholipid antibodies (all had anticardiolipin
ant:iies and two had the lupus anticoagulant).
The prevalence of antiphospholipid antibodies
in the 11 patients with lupus-like disease or a
history of thrombosis, or both, was significantly
higher than in patients with fetal loss as the only
symptom (p<0-001, table 3).

Raised anticardiolipin antibody titres were
found in 13/91 (14%) patients with only fetal
loss and without lupus-like disease or throm-
bosis compared with raised titres in 10/102
(10%) controls. This difference was not signifi-
cant (p=0 230).

Table 4 gives the isotypes of anticardiolipin
antibodies in patients and controls. The vast
majority of anticardiolipin antibody positive
reactions were caused by the IgM isotype; 13/21
(62%) patients and 8/10 (80%) controls only had
raised IgM anticardiolipin antibodies. In con-
trast, of eight patients positive for antiphos-
pholipid antibodies with lupus-like disease or
thrombosis, only two (25%) had raised titres of
the IgM isotype alone. All five patients positive
for the lupus anticoagulant showed anti-
cardiolipin antibodies of the IgG isotype. Three
of these also had anticardiolipin antibodies of
the IgM isotype.

Anticardiolipin antibody titres were mainly
low positive: 14/16 (88%) patients with IgM
anticardiolipin antibodies had low positive titres,
one had medium and one had a high positive
titre. Both patients with medium and high
positive IgM anticardiolipin antibodies showed
the lupus anticoagulant. Of eight patients posi-
tive for the IgG isotype, five (63%) had low
positive titres and three (38%) had medium
positive titres. Two of the three patients with
medium positive titres had the lupus anti-
coagulant. Raised anticardiolipin antibody titres
in the control group were all low positive.

ANTINUCLEAR ANTIBODIES, EXTRACTABLE
NUCLEAR ANTIGENS AND ANTI-
DOUBLE-STRANDED DNA
Nine patients (9%) and one control (1%) had
antinuclear antibodies (1/40 or more, p=0009,
table 3). Of the nine patients positive for
antinuclear antibodies, five had lupus-like
disease, one had a history of thrombosis, three
had anticardiolipin antibodies plus the lupus
anticoagulant, and two had only anticardiolipin
antibodies. The control who was positive for
antinuclear antibodies did not show anti-
phospholipid antibodies. There was a signifi-
cant correlation between the presence of
antiphospholipid antibodies and antinuclear
antibodies in the patients (p=0-017).
When patients with lupus-like disease or

thrombosis were excluded the prevalence of
antinuclear antibodies in patients (3/91) was not
significantly higher than that in the control
group (1/102, p=0 269).
Two patients had antibodies to extractable

nuclear antigens (specificity (Ro)SSA, table 3).
Both had lupus-like disease and were positive
for antinuclear antibodies, the lupus anti-
coagulant, and anticardiolipin antibodies. No
congenital heart block had been noted in
previous pregnancies of these patients. There
were no patients with anti-RNP, anti-Sm, or
anti-(La)SSB antibodies.
One patient without lupus-like disease or

thrombosis showed antibodies to double stranded
DNA. She had a third trimester intrauterine
death. Anticardiolipin antibodies were low
positive for IgM. Antinuclear antibodies and
antibodies to extractable nuclear antigens could
not be shown.

Discussion
This study shows an antiphospholipid antibody
prevalence of 21% for anticardiolipin antibodies
and 5% for the lupus anticoagulant in a group of
102 patients with at least three spontaneous
miscarriages before a gestational age of 12
weeks, or with at least one intrauterine fetal
death after 12 weeks. Table 5 shows the wide
range of antiphospholipid antibody prevalences
in patients with fetal loss and no underlying
disorder, as found in nine studies, with values
ranging from 8 to 50% for anticardiolipin
antibodies and from 3 to 48% for the lupus
anticoagulant. Identification of patients positive
for antiphospholipid antibodies is of importance
because several reports have described success-
ful pregnancies in patients with antiphospholipid
antibodies, treated during pregnancy.22 23

This study provides an explanation for the
wide variation in prevalence reported for anti-
phospholipid antibodies by showing that the
prevalences of anticardiolipin antibodies and
the lupus anticoagulant decreased from 21 to
14% and from 5 to 0%, respectively, after
exclusion of all patients with symptoms sug-
gestive of a lupus-like disease or a history of
thrombosis, or both, known to be associated
with antiphospholipid antibodies. Moreover,
when these patients were excluded, the signifi-
cant difference initially found between anti-
cardiolipin antibodies in patients and controls
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Table 5 Studies on the prevalence of antiphospholipid antibodies in patiens with fetal loss

References Patients Inclusion Lupus Lupus Anticardiolipin
(n) criteria anticoagulant anticoagulant antibody

assay positive positive
No (%) No(%)

Carreras et at4 24 At least 3 SM* <20 wks, at least APTTt, PT' TTI* 2 (8) ND
2 IUGR* (<P3), at least 1 IUFD*
>20 wks

Cowchock et al5 61 At least 2 pregnancy losses RVVT* 2 (3) 8 (13)
Edelman et aP6 130 More than 2 SM in 1st or 2nd trimester APTT, TTI, PNP* 13 (10) ND
Petri et at 44 At least 3 SM in 1st or 2nd trimester APTT, RVVT 5 (11) 5 (11)
Howard et al7 29 More than 3 SM or stillbirths APTT, PT, DSTT' 14 (48) NDt
Unander et al" 99 At least 3 SM in 1st or 2nd trimester ND* ND 42 (42)
Tincani et al' 103 At least 3 SM or one or more IUFD Not specified 8 (8)t
Barbui et a13 49 At least 2 early abortions APTT, KCT*. TTI 7 (14) 4 (8)
Maicr and Parkc 2(1 At Icast 3 uncxplaincd atbortions APT. PNP 2 (10t) 1It (51))

<21) weeks

'SM=spontaneous miscarriages; IUGR=intrauterine growth retardation; IUFD=intrauterine fetal death; APTT=activated partial thromboplastin time; PT=
prothrombin time; TTI=tissue thromboplastin inhibition test; RVVT=Russell's viper venom time; PNP=platelet neutralisation procedure; DSTT=dilute simplastin
time test; ND=not done, KCT=kaolin clotting time.
tAn anticardiolipin antibody enzyme linked immunosorbent assay (ELISA) was done in four of 14 patients positive for the lupus anticoagulant. In all cases the
results were negative.
fThe lupus anticoagulant and anticardiolipin antibodies were considered together.

(p=0025) disappeared. These patients were
identified by clinical data and routine haemato-
logical investigations. Lupus-like symptoms
included arthralgia, Raynaud's phenomenon,
dermal vasculitis, photosensitivity, haemolytic
anaemia, leucocytopenia, and thrombocyto-
penia. In the presence of thrombocytopenia,
especially, there was a high prevalence of
antiphospholipid antibodies: all four patients
with thrombocytopenia had anticardiolipin anti-
bodies and three had the lupus anticoagulant.
Therefore, inclusion of such patients in studies
on the prevalence of antiphospholipid anti-
bodies in patients with fetal loss might result in
an overestimation of the occurrence of these
antibodies.
The conflicting results of antiphospholipid

antibody screening can also be explained by
differences in laboratory techniques. The lack
of international uniformity for the definition of
the lupus anticoagulant is illustrated by the use
of seven different lupus anticoagulant assays
(table 5). International agreement on this issue
is therefore urgently needed. Differences in
normal cut off levels (ranging from 2 to 5SD
above the mean) may in part account for the
varying anticardiolipin antibody prevalences.

Positive anticardiolipin antibody titres in the
absence of the lupus anticoagulant were usually
low positive and of IgM isotype (13/16 patients,
8/10 controls). Possibly, these findings reflect a
background non-specific binding in the ELISA.
It is known that such binding might be respon-
sible for low positive IgM anticardiolipin anti-
body titres.24 The IgG isotype seems more
important as it was shown by all patients
positive for the lupus anticoagulant. Further-
more, low positive anticardiolipin antibody
values in the absence of the lupus anticoagulant
were found in only three patients (3%). Also,
anticardiolipin antibody titres discriminate
between different patient groups, and we found
that medium or high positive anticardiolipin
antibody titres only occurred in the group of
patients with lupus-like disease or a history of
thrombosis, or both.
We found nine patients (90/%) with antinuclear

antibodies (1/40 or more) compared with one
antinuclear antibody positive control (p=0 009).
Of interest is the observation that antinuclear

antibodies were present in 3/91 (3%) patients
with only fetal loss, but in 6/11 (55%) of those
with lupus-like disease or thrombosis, or both.
Antiphospholipid and antinuclear antibodies
were significantly associated in the patients
(p=0-017). Also, both patients with antibodies
to extractable nuclear antigens had anti-
phospholipid antibodies and antinuclear anti-
bodies. As with the antiphospholipid antibodies
the significant correlation initially found
between fetal loss and antinuclear antibodies
(p=0009) was lost upon exclusion of the 11
patients with lupus-like disease or thrombosis,
or both, in the past (p=0269).

In conclusion, screening for antiphospholipid
antibodies in women with recurrent unexplained
miscarriages or late fetal death seems not to be
indicated unless there is a history of thrombosis
or presence of symptoms that might suggest
more widespread systemic disease. Doctors
should be alert to such symptoms and search for
these before advanced immunological labora-
tory tests are carried out. If lupus-like symptoms
or a history of thrombosis are not present the
chance of finding antiphospholipid antibodies
or antinuclear antibodies is comparable with
that in a control population of women with
normal obstetric histories.
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antiphospholipid antibody screening.
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