
Postgrad Med J (1991) 67, 358 - 361 © The Fellowship of Postgraduate Medicine, 1991

Prevalence of anticardiolipin antibodies in the elderly
British population
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Summary: In a cross-sectional study of 100 healthy elderly individuals, anticardiolipin antibodies
(aCL) were measured using an ELISA technique. aCL were not detected in the majority ofsubjects (63%),
and in the remaining 37% titres were within the laboratory reference range (mean + 5 standard
deviations) previously determined for adults of all ages. In contrast, significant titres of IgM rheumatoid
factor were found in 10%, antimitochondrial antibody in 13%, antinuclear factor in 5%, anti-smooth
muscle antibody in 18%, antiparietal cell antibody in 10%, and antireticulin antibody in 1%. Antibodies
to single or double-stranded DNA were not detected in any subject.
We conclude that, although other auto-antibodies may be present in the healthy aging population in

Britain, abnormally elevated levels ofaCL antibody do not occur, and when present may be an indicator of
autoimmune-mediated pathology.

Introduction

Anticardiolipin antibodies (aCL) belong to a group
of cross-reacting antibodies that may be respon-
sible for false-positive results in tests for syphilis
and lupus anticoagulant. Their clinical significance
is unclear. In systemic lupus erythematosus
elevated aCL has been associated with vascular
occlusion, especially in the central nervous
system, 1-9 and recently a specific syndrome consist-
ing of recurrent thrombosis, abortion, throm-
bocytopenia and neurological disease has been
described.'0 In our own studies elevated titres of
aCL were found in 19% of elderly patients
suffering stroke, and were associated with an
unfavourable outcome." However, it has been
suggested that during the aging process in humans
a number of immunological aberrations occur that
may result in the production of various auto-
antibodies, including rheumatoid factor (RF) and
antinuclear factor (ANF). 2 The presence ofaCL in
the elderly might therefore be an epiphenomenon
of no pathological significance. The prevalence of
aCL in a healthy Greek elderly population living in
nursing homes has been reported to be 51.6%,'3 but
no data is available on the prevalence ofaCL in the
elderly in the British Isles.

For these reasons, we have determined aCL and
other auto-antibodies in a randomly selected sam-
ple of the elderly English population.

Materials and methods

One hundred healthy British elderly individuals,
living independently in their own homes, were
selected at random from the age and sex registers of
8 group general practices in the Aylesbury Health
District, Buckinghamshire, UK. All subjects were
interviewed by the same investigator (KKC) and a
detailed history of previous illnesses was recorded.
In particular, history of deep vein thrombosis,
spontaneous abortions and miscarriages, hyper-
tension and diabetes was specifically sought.

Subjects known to have any connective tissue
disease, active or recent infection, myocardial
infarction within the previous 6 months, previous
stroke or transient ischaemic attack at any time,
symptoms or definite diagnosis of bleeding
diathesis, or who were currently receiving any
anticoagulant medication, were excluded. All sub-
jects gave written informed consent to the study,
which had the prior approval of the local research
ethics committee.
A single blood sample was taken from each

subject at the time of interview. In this sample RF
was determined qualitatively by latex fixation test
and quantitatively by the sheep cell agglutination
test. A titre of 1/32 or greater was taken as
significantly positive. ANF was determined by in
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situ immunofluorescence using composite tissue
blocks of rat liver, stomach and kidney as sub-
strate. A titre of 1/80 or greater was taken as
significantly positive. Antibodies to double-
stranded DNA were assayed in any sample with
ANF titre 1/80 or greater by modified Farr assay.
C-reactive protein (CRP) concentrations were
determined by single radial immunodiffusion. Both
IgG and IgM aCL were measured by enzyme-
linked immunosorbent assay. The reference range
for normal individuals for this method was estab-
lished from data obtained for blood donors aged
between 18 and 70 years.14 aCL values were
considered to be abnormally raised if greater than
the mean + 5 standard deviations for this control
group. This established a reference range of 0-9
units/ml for IgG aCL and 0-8 units/ml for IgM
aCL.

Results

Thirty-eight female and 62 male subjects were
studied, mean age 75 years (range 60-93 years).
Seventeen subjects were hypertensive, 19 were
non-insulin-dependent diabetics, 17 subjects gave a
history ofischaemic heart disease, and 8 subjects (2
male, 6 female) gave a history of deep vein throm-
bosis. Twenty-one subjects had suffered a miscar-
riage or spontaneous abortion; in 13 on more than
one occasion. There was a family history of stroke
in parents or grandparents in 12 subjects, and of
myocardial infarction or heart failure in 28 sub-
jects. There was a family history of dementia in 8
subjects.
IgG aCL were not detected in 63 subjects and

IgM aCL were not detected in 64 subjects. In the
remaining cases values for both IgG aCL and IgM
were within the reference range (Figure 1). In
contrast, RF (SCAT) was abnormally elevated in
10 subjects and ANF in 5 subjects (Figure 2). CRP
concentration was elevated (greater than 5 mg/l) in
6 subjects. Significant titres of antimitochondrial
antibodies were found in 13 subjects, antiparietal
cell antibodies in 10, anti-smooth muscle
antibodies in 18, and antireticulin antibodies in 1
subject. Antibodies to single- and double-stranded
DNA were absent in all subjects.

Discussion

The reasons for the observed increased incidence of
several auto-antibodies in the elderly, including
RF, ANF and DNA antibodies, are not well
understood. It has been suggested that there is an
age-related decline in both function and control of
the immune system, and that some of the features
of senescence may even be the result of these
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Figure 1 Distribution of IgG and IgM isotypes of
anticardiolipin antibody in 100 healthy elderly subjects.
The broken lines indicate the upper limit ofthe laboratory
reference range.
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Figure 2 Distribution of antinuclear factor (ANF) and
rheumatoid factor (RF) in the study population. The
broken lines indicate the upper limit of the laboratory
reference range.

processes.'2 Our results are in agreement with
previous studies in that several auto-antibodies
were detected in the absence ofany signs of clinical
disease. None ofour subjects, however, had abnor-
mally raised aCL antibodies in their serum, and in
63% these antibodies were completely undetect-
able by the methods used.
aCL has been incriminated in various vascular

and neurological conditions in patients with SLE
and other autoimmune diseases. It has also been
described in patients with chorea, epilepsy, optic
neuritis, Guillain-Barre syndrome, myasthenia
gravis, and various other rare neurological
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disorders such as Jamaican myelopathy.15"16 How-
ever, the most consistent clinical association has
been with venous or arterial thrombosis. aCL has
been reported in cases of venous thrombosis in the
deep veins of the legs, retinal veins, superior and
inferior vena cava, and hepatic veins,2'3"17"18 and in
cases of arterial thrombosis involving both large
and small vessels, including the aorta, bronchial,
retinal, common femoral and various visceral
arteries."2"9'20 Recently a new syndrome, termed
primary antiphospholipid syndrome, has been
recognized, predominantly in the younger age
group, consisting of recurrent thrombosis, recur-
rent abortion and thrombocytopenia, in associa-
tion with aCL.2'4'5'2'-27

Since vascular thrombotic events contribute
significantly to both morbidity and mortality rates
in the elderly, it is interesting to speculate whether
aCL might be a predisposing factor for events such
as stroke, transient ischaemic attack or myocardial
infarction in this age group. We have previously
reported elevated titres of aCL in a significant
minority of elderly patients suffering stroke, and
the presence of aCL was associated with an
unfavourable outcome." We were unable to deter-
mine, however, whether aCL might be causally
related to stroke or might have appeared as a
consequence. In contrast, in the present study we

have found no evidence of a higher prevalence of
this antibody in the healthy elderly population.
Moreover, in this sample a history of deep vein
thrombosis was obtained in 2 male subjects and 6
female subjects, 3 of whom had been taking oral
contraceptive medication at the time of occurrence
of their thrombosis, and 21 of our female subjects
had suffered one or more miscarriage or spon-
taneous abortion at some time, including 3 patients
who had suffered both deep venous thrombosis and
miscarriage in early adult life. These data thus give
no support to the hypothesis that aCL is causally
related to vascular events in the elderly.

Acknowledgements

We would like to thank the general practitioners of
Bedgrove, Oakfield and Walton Grove in Aylesbury, and
of Aston Clinton, Haddenham, Long Crendon, Wend-
over and Winslow for allowing us to study their patients,
and the practice managers for their assistance. We would
also like to thank Dr C.J. Durkin and Dr A.H. Al-
Hillawi, Consultant Physicians in the Department of
Care of the Elderly, Stoke Mandeville Hospital, Ayles-
bury, for their help. The Oxford Regional Rheumatic
Diseases Research Centre is supported by the Arthritis
and Rheumatism Council.

References

1. Harris, E.N., Gharavi, A.E., Asherson, R.A., Boey, M.L. &
Hughes, G.R.V. Cerebral infarction in systemic lupus:
association with anticardiolipin antibodies. Clin Exp
Rheumatol 1984, 2: 47-51.

2. Harris, E.N., Boey, M.L., Mackworth-Young, C.G. et al.
Anticardiolipin antibodies: detection by radioimmunoassay
and association with thrombosis in SLE. Lancet 1983, ii:
1211- 1214.

3. Harris, E.N., Gharavi, A.E. & Hughes, G.R.V. Antiphos-
pholipid antibodies. Clin Rheum Dis 1985, 11: 591-609.

4. Boey, M.L., Colaco, C.B., Gharavi, A.E., Elkon, K.B.,
Loizou, S. & Hughes, G.R.V. Thrombosis in systemic lupus
erythematosus: striking association with the presence of
circulating lupus anticoagulant. Br Med J 1983, 287:
1021-1023.

5. Hughes, G.R.V. Thrombosis, abortion, cerebral disease and
the lupus anticoagulant. Br Med J 1983, 287: 1088-1089.

6. Asherson, R.A., Harris, E.N., Gharavi, A.E. et al. Arterial
occlusions associated with antibodies to anticardiolipin.
Arthritis Rheum 1985, 28: S89 (abstract).

7. Glueck, H.I., Kant, K.S., Weiss, M.A., Pollack, V.E., Miller,
M.A. & Coots, M. Thrombosis in systemic lupus
erythematosus. Relation to presence of circulating
anticoagulants. Arch Intern Med 1985, 145: 1389-1395.

8. Levine, S.R. & Welch, K.M.A. Cerebrovascular ischemia
associated with lupus anticoagulant. Stroke 1987, 18:
257-263.

9. Hughes, G.R.V., Harris, E.N. & Gharavi, A.E. The anticar-
diolipin syndrome. J Rheumatol 1986, 13: 486-489.

10. Hughes, G.R.V. An immune mechanism in thrombosis. Q J
Med 1988, 69 (258): 753-774.

11. Chakravarty, K.K., Byron, M.A., Durkin, C.J., Webley, M.
& Al-Hillawi, A.H. Anticardiolipin antibody in the elderly:
its relationship to stroke. Br J Rheumatol 1990, 29 (Suppl 1):
43 (abstract).

12. Walford, R. The Immunologic Theory ofAging. Muunsgaard,
Copenhagen, 1969.

13. Manoussakis, M.N., Fziojas, A.G., Silis, M.P. et al. High
prevalence of anticardiolipin and other autoantibodies in a
healthy elderly population. Clin Exp Immunol 1987, 69:
557-565.

14. Loizou, S., McCrea, J.D., Rudge, A.C., Reynolds, R., Boyle,
C.C. & Harris, E.N. Measurement of anticardiolipin
antibodies in an enzyme linked immunosorbent assay
(ELISA): standardisation and quantitation of results. Clin
Exp Immunol 1985, 62: 739-745.

15. Bouchez, B., Arnott, G., Hatron, P.Y., Wattel, A. &
Devulder, B. Chorea and systemic lupus erythematosus with
circulating anticoagulant, 3 cases. Rev Neurol (Paris) 1985,
141: 571-577.

16. Colaco, C.B., Scadding, G.K. & Lockhart, S. Anticardiolipin
antibody in neurological disorders: cross reaction with anti
single stranded DNA activity. Clin Exp Immunol 1987, 68:
313-319.

17. Hull, E.G., Harris, E.N., Gharavi, A.E. et al. Anticardiolipin
antibodies: occurrence in Behqet's syndrome. Ann Rheum Dis
1984, 43: 746-748.

18. Mackworth-Young, C.G., Melia, W.M., Harris, E.N. et al.
The Budd-Chiari syndrome: possible pathogenetic role of
antiphospholipid antibodies. J Hepatol 1986, 3: 83-86.



ANTICARDIOLIPIN ANTIBODIES IN THE ELDERLY 361

19. Asherson, R.A., Mercey, D., Phillips, G. et al.,. Recurrent
stroke and multi-infarct dementia in systemic lupus
erythematosus: association with antiphospholipid
antibodies. Ann Rheum Dis 1987, 46: 605-611.

20. Asherson, R.A., Derksen, R.H., Harris, E.N. et al. Large
vessel occlusion and gangrene in systemic lupus
erythematosus and 'lupus-like' disease. A report of 6 cases. J
Rheumatol 1986, 13: 740-747.

21. Derue, G.J., Englert, H.J., Harris, E.N. & Hughes, G.R.V.
Foetal loss in systemic lupus: association with anticardiolipin
antibodies. J Obstet Gynaecol 1985, 5: 207-209.

22. Hughes, G.R.V. Connective tissue disease and the skin. Clin
Exp Dermatol 1984, 9: 535-544.

23. Asherson, R.A. & Harris, E.N. Anticardiolipin antibodies -
clinical associations. Postgrad Med J 1986, 62: 1081-1082.

24. Gastineau, D.A., Kazimer, F.J., Nichols, W.L. & Walter
Bowie, E.J. Lupus anticoagulant: an analysis of clinical and
laboratory features of 219 cases. Am J Hematol 1985, 19:
265-275.

25. Asherson, R.A., Khamashta, M.A., Ordi-Ros, J. et al. The
'primary antiphospholipid syndrome': major clinical and
serological features. Medicine 1989, 68: 366-374.

26. Alarcon-Segovia, D. & Sanchez-Guerrero, J. Primary
antiphospholipid syndrome. J Rheumatol 1989, 16: 482-488.

27. Mackworth-Young, C.G., David, J., Loizou, S. & Walport,
M.J. Primary antiphospholipid syndrome: features of
patients with raised anticardiolipin antibodies and no other
disorders. Am Rheum Dis 1989, 48: 362-367.


