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SUMMARY Antibodies to cardiolipin, closely related to the 'lupus anticoagulant', are strongly
implicated in the pathogenesis of thrombosis. We record six patients, all with high titres
of these antibodies (> SD) in serum, who developed recurrent vascular occlusions six to 12 weeks
after warfarin withdrawal. Five of the six had deep vein thrombosis, while the sixth suffered a
myocardial infarction. To minimise the risk of 'recurrent' thrombosis it is strongly suggested that
such patients remain on long-term anticoagulation, pending the reduction of high antibody levels.

Key words: cardiolipin antibodies, systemic lupus erythematosus.

The 'lupus anticoagulant'1 and antibodies to
cardiolipin2 have been associated with an increased
incidence of both venous and arterial thromboses,
particularly cerebral occlusions,3 in patients with
systemic lupus erythematosus (SLE), other autoim-
mune disorders,3a and after the administration of
certain drugs.4 An increased frequency of these
antiphospholipid antibodies has also been associated
with pulmonary hypertension in SLE.s A close
correlation between the lupus anticoagulant and
anticardiolipin antibodies has been shown, 6 and the
subject has recently been reviewed.7 8

In a retrospective study of patients with high
anticardiolipin antibody we have observed six
patients with recurrence of thrombosis several
weeks after cessation of warfarin. Five patients had
SLE. The sixth patient had some features of an
autoimmune disease. Four patients were female,
two were male, aged 17 to 43 years. All of them
were previously maintained on warfarin for three
months to three years because of deep vein throm-
bosis (DVT) or pulmonary thromboembolism, or
both. Thrombosis recurred two to 12 weeks (in four
of the patients over six weeks) after warfarin was
stopped. Five had deep vein thrombosis (two
confirmed by venogram), and one had a myocardial
infarction (confirmed by electrocardiography and
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cardiac enzyme changes). Subsequent angiographic
studies of this latter patient showed normal coronary
vessels. At the time when they developed recur-
rence of thrombosis four were on prednisone, two
on azathioprine, and one on hydroxychloroquine.
None of the six patients developed further throm-
boembolic events after reintroduction of warfarin.
All had raised anticardiolipin antibodies at the time
of their recurrent thromboses.

Case reports
CASE 1
A young female of 22 presented in 1973 at the age of
13 years with polyarthralgias and facial rash. She
was given a short course of prednisone therapy in
addition to antimalarials. At the age of 17 she
experienced a recrudescence of joint pains and was
diagnosed as having SLE on the basis of a positive
deoxyribonucleic acid (DNA) binding (96%), posi-
tive antinuclear factor (ANF) (1/320), a raised
erythrocyte sedimentation rate (ESR) (62 mm/lst
h), and proteinuria. In July 1980 she developed a
DVT in the right leg and was given a short course of
heparin and started on warfarin therapy. Warfarin
was continued for three months; three months after
cessation of therapy she developed a right femoral
vein occlusion. This was again treated with heparin
and warfarin therapy. She is presently maintained
on long-term anticoagulant therapy and antima-
larials (hydroxychloroquine 200 mg daily).
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CASE 2
This 42-year-old female was diagnosed as having
SLE in 1980 at the age of 38 years. She had
complained of polyarthralgias, lymphadenopathy,
alopecia, and a skin rash. DNA binding was positive
(95%), and she had a positive antinuclear antibody
(ANA) test (1/160). There had been a history of a
DVT at the age of 28 years, occurring in the
postpartum period. Prednisone and azathioprine
were commenced at the time of diagnosis. Soon
after discontinuation of therapy a pulmonary embo-
lus occurred, and warfarin was commenced and
continued for the next three years. Superficial
thrombophlebitis of the right leg extending into the
deep venous system developed six weeks after the
cessation of therapy, and anticoagulation was re-
started.
CASE 3
This 38-year-old female was diagnosed as having
SLE at the age of 18 years, though at the age of 10
she had developed an autoimmune haemolytic
anaemia. Her problems had been recurrent serosi-
tis, severe flexor tendonitis of the hands, vasculitis,
and cerebral lupus. Recurrent DVTs commenced at
the age of 25 and 26 years, and she had been on
heparin and warfarin for these episodes. Two weeks
after the cessation of warfarin therapy (commenced
after the second DVT) she had a further DVT. The
'lupus anticoagulant' and antibodies to cardiolipin
were positive in addition to strongly positive DNA
binding, raised ESRs, and positive ANA test. She
continued to have intermittent flares of the SLE,
and several years later had a spontaneous abortion
at 18 weeks.

CASE 4
This 17-year-old male first complained of left sided
pleuritic chest pain accompanied by haemoptysis in
March 1984. An x-ray of the chest showed a minimal
pleural reaction. His ESR was raised (70 mm/lst h),
and he was treated with a course of erythromycin for
suspected viral pneumonia. Two months later he
had a recurrence of pleuritic pain on the right side
accompanied by a small pleural effusion. A
ventilation/perfusion scan showed perfusion defects
that were wedge shaped and now matched by
ventilation defects, consistent with a diagnosis of
pulmonary emboli. The DNA binding was border-
line, and the ANF was negative. There was no
clinical evidence of deep venous thrombosis, but
venography was not performed. Warfarin was com-
menced and discontinued in early June 1984. Two
weeks after it was discontinued his activated partial
thromboplastin time was still raised at 66 s
(control=43 s), with a prothrombin time of 15 s
(control= 12-5 s). These results remained abnormal,

and 10 weeks later he presented with a swollen left
leg, which was shown at venography to be due to
complete occlusion of the left ileofemoral vein.
Antibodies to cardiolipin done at this stage were
positive in high titre.

CASE 5
This 22-year-old Indian male first presented in
March 1982 with generalised oedema and nephrotic
range proteinuria. A renal biopsy showed mesan-
giocapillary glomerulonephritis, consistent with a
diagnosis of SLE, which was also confirmed serolo-
gically (DNA binding of 98%, positive ANF 1/
1560). Treatment was commenced with high dose
steroids and 150 mg of azathioprine daily. This had
been reduced to basal levels (prednisone 10 mg
daily, azathioprine 150 mg daily) by December of
1982. At this time he presented with pleuritic chest
pain, and ventilation/perfusion scanning of the lungs
confirmed the diagnosis of a right mid-zone pulmon-
ary embolus.
He was maintained on warfarin therapy and basal

immunosuppression from December 1982 to July
1984, during which time the nephrotic range pro-
teinuria persisted.

Warfarin was stopped in early July and the. patient
presented three weeks later, after playing tennis,
with a myocardial infarction. Electrocardiography
(ECG), echocardiography, and cardiac enzyme
elevations confirmed this, and he made a good
recovery.
Angiography showed normal coronary vessels,

and the patient was restarted on anticoagulant
therapy. The patient demonstrated the 'lupus anti-
coagulant' and a high titre of anticardiolipin anti-
bodies in serum at the time of the coronary occlusion.

CASE 6
This 44-year-old West Indian female first developed
pleuritic chest pain at the age of 35 years, followed
three years later by a deep venous thrombosis of the
left leg. This was treated with anticoagulant therapy
for two months (warfarin). The following year she
developed polyarthralgias, polymyalgias, Raynaud's
phenomenon, skin rash, and mouth ulcers, and a
diagnosis of SLE was made on the basis of the
clinical symptomatology and confirmatory blood
findings. At age 40 a right sided deep venous
thrombosis occurred, and she was maintained on
anticoagulants on this occasion. After two years
they were discontinued because of a gastrointestinal
haemorrhage. Two months later a further right deep
vein thrombosis occurred, followed by pulmonary
embolisation, which subsequently became infected.
Other complications of the SLE included mem-

branous nephritis and pericardial effusion. She is
being maintained on long-term steroid therapy
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(prednisone 20 mg daily) and anticoagulants (war-
farin). Estimations of anticardiolipin antibodies
performed on stored serum in 1979-80 were
markedly positive.

Discussion

Warfarin administration is indicated for three to six
months for initial episodes of deep venous thrombo-
sis or pulmonary embolus and long-term for recur-
rent venous thromboembolism, valvular heart dis-
ease with atrial fibrillation, and for patients with
cardiac valve prostheses.9

It was usual in the past to tail off warfarin dosage
over several weeks after the completion of therapy
to reduce the risk of 'rebound' hypercoagulability
and the consequent risk of thromboembolism.
However, in practice this has not become routine.
Although Sisel' in 1961 supported this concept,
Michaels could not confirm any greater incidence of
thromboembolism if oral anticoagulants were sud-
denly stopped or tailed off slowly. It has since been
shown that warfarin induced clotting factors return
to normal levels at most over a period of days after
cessation of therapy.11
Repeat venous or arterial occlusions occurring as

in the present report some two to 12 weeks after the
cessation of anticoagulation therapy do not qualify
as 'rebound' phenomena but rather as 'recurrent'
thromboses. To account for this particular phe-
nomenon it would be necessary first to define a
hypercoagulable state existing at the time and then
to investigate the patient for the existence of factors
that might predispose to the state. Such a state may
be induced by a transitory depression of protein C,
and high titres of inhibitors of plasminogen activa-
tors might also predispose to recurrent
thromboembolism12 as may an abnormality of pro-
tein S13 (which serves as a cofactor for activated
protein C)13 14 or antithrombin III deficiency.'5 It
has been shown, however, in our laboratories that
the latter is not operating in our patients with SLE
and venous thromboses.'6

Recently the presence of anticardiolipin anti-
bodies has been shown to be associated with a
greatly increased risk of venous and arterial
thrombosis.2 This antibody is similar if not identical
to the antiphospholipid antibody confusingly known
as the 'lupus anticoagulant' - also regarded to be a
risk factor for thrombosis.'
The present report suggests that anticoagulation is

distinctly important in preventing recurrences of
thrombosis in this group of patients and that this
treatment should be used indefinitely in patients
showing high titres of anticardiolipin antibodies.
The quantitative estimation of the anticardiolipin

antibodies appears to represent a significant ad-
vance in the assessment of the risk of recurrent
venous or arterial thrombosis in these patients, and
the importance of their evaluation is also supported
by the recent demonstration of their association with
mesenteric, 16 placental,17 and other large vessel
arterial occlusions.'8
We would like to thank Miss Selina Lydon for secretarial
assistance.
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