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SUMMARY: We studied anticardiolipin antibody isotypes and VDRL in 45 systemic lupus erythe-
matosus (SLE) patients. These patients were also screened for some other autoantibodies, such as anti-
DNA, antimitochondrial (AMA) type 5 and antinuclear antibodies. Out of 45 patients, 55.5% were
anticardiolipin (ACL) antibody positive. IgG class ACL antibodies were mainly detected in patients
having thrombotic events and fetal losses. IgM class ACL antibody positivity was only associated with
fetal losses. We also found a significant correlation between the presence of AMA type 5 and VDRL pos-
itivity with ACL-IgG and ACL-IgM antibodies.
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INTRODUCTION
SLE is one of the most common rheumatic autoim-

mune disorders and the diagnosis depends on both the
clinical picture and presence of autoantibodies against
nuclear and cytoplasmic elements of the cell (1-3). During
the last decade, it became evident that besides other
autoantibodies ACL antibodies were associated with
SLE. Anticardiolipin antibodies were first noted in nonspe-
cific syphilis test. Thereafter the antigen which bound to
reagins in syphilitic sera was found to be cardiolipin (4).
SLE patients may also have false positive floculation tests
such as VDRL (Veneral Disease Research Laboratories)
test (5).

ACL antibodies play an important role in the pathogen-
esis of coagulopathies, arterial and venous thromboses,
recurrent abortions, thrombocytopenia and neurologic

abnormalities which can be seen in most rhematic autoim-
mune disorders, especially in SLE (6-10).

ELISA and RIA techniques are more sensitive than
standard syphilis tests and also have the advantage of
defining immunoglobulin classes (7, 11-13).

In this study, ACL antibodies were investigated by
ELISA and VDRL tests. The correlation of anticardiolipin
antibody isotypes with clinical and serologic parameters
were also evaluated.

MATERIALS AND METHODS
The patient group consisted of 45 SLE patients who admitted

to Hacettepe University, department of Medicine between 1986-

1988. Ages of the patients were between 18 and 64. Diagnosis of

SLE was made according to the American Rheumatism Associa-

tion (ARA) criteria. The control group consisted of 100 healthy

hospital workers without any history of autoimmune disease and

100 blood donors admitted to the blood bank of the hospital.

ACL antibody detection was made by ELISA technique as

described by Harris et al. but with some minor modifications

(11,12,14). We first determined the mean and, standard deviation

* From Hacettepe University, Department of Microbiology, Ankara,

Turkiye.

** From Hacettepe University, Department of Internal Medicine,

Ankara, Turkiye. 

***From Dr. Zekai Tahir Burak Women’s Hospital, Ankara,Türkiye.

Journal of Islamic Academy of Sciences 2:3, 189-192, 1989

CLINICAL SIGNIFICANCE OF 
ANTICARDIOLIPIN ANTIBODIES 
IN SYSTEMIC LUPUS ERYTHEMATOSUS



(SD) of optic density values of the 200 healthy controls sera.

Then, 3 SD pulus the mean value was accepted as the "cut off"

value. Concentrations above this level were considered as posi-

tive (14,15). The patient sera were studied twice and the mean of

these two values was taken as the final value. (We used standard

serum samples donated from Dr. Harris (U.K. Hammersmith Hos-

pital).

Antinuclear antibodies against nuclear antigens were investi-

gated by indirect fluorescent antibody technique (2). VDRL test

was performed by a commercial microfloculation test kit

(Behring). Anti-DNA antibodies were studied by a RIA test kit

(Amersham) (16).

Statistical evaluation was made by Chisquare (χ2) test and

Fishers exact Chisquare (χ2) test.

RESULTS
We studied ACL antibody classes and the correlation

of these with clinical and other serologic data in 45 SLE
patients.

ACL antibody positivity in SLE cases and control
group are shown in Table 1. The positive antibody rates
between the patient and control groups were significantly
different (p<0.05). In Table 2, positive ACL results in

In Tables 3 and 4, correlation of IgG and IgM ACL anti-
body positivities with clinical and serological findings are
evaluated. Correlation of ACL-IgG positivity with clinical
findings was significant in thrombotic events and fetal
losses (p<0.05; p<0.08). On the other hand ACL-IgM pos-
itivity showed significant correlation only with total losses
(p<0.05). Statistical analysis related with ACL-IgA anti-
bodies were omitted due to low numbers of positive
results.

The association of antinuclear (ANA), anti-DNA,
antimitochondrial (AMA) type 5 antibodies and VDRL
tests with IgG and IgM ACL antibodies was also investi-
gated. These findings are shown in Table 4. AMA type 5
antibodies and positive VDRL tests were present in only
ACL-IgG and IgM positive cases. These relations were
statistically significant (p<0.05).

DISCUSSION
Many investigators have noticed an increased inci-

dence of antibodies against negatively charged phospho-
lipids-especially cardiolipin- in rheumatic autoimmune
disorders. It was suggested that these autoantibodies
could have an important role in the etiology and pathogen-
isis of these disorders for all cell membranes have phos-
pholipid components.

SLE is one of the most intensely investigated disorders
related to the incidence and pathogenetic roles of ACL
antibodies. In most of these studies, a correlation between
ACL antibodies and certain clinical findings such as
thrombosis, recurrent fetal loss thrombocytopenia and
neurologic involvement was demonstrated (6,8,17). How-
ever, correlation of ACL antibodies with other serologic
findings such as ANA, anti-DNA, AMA type 5 antibodies
and VDRL has been controversial (11,18,19).

In our study, 55.5% of 45 SLE patients were found to
be ACL antibody positive. ACL-IgG, IgM and IgA antibod-
ies were present in 40%, 28.8% and 11% of these 46
patients respectively. ACL-IgG antibodies showed a rela-
tion with thrombotic events and fetal losses, whereas
ACL-IgM antibodies were only associated with recurrent
fetal losses. Correlation of ACL antibodies with serologic
parameters such as VDRL positivity and AMA type 5 anti-
bodies was also statistically significant.

Using the RIA technique, Harris et al. (11) found an
ACL positivity of 81% in 65 SLE patients (ACL-IgG 54%,
ACL-IgM 41%, ACL-IgA 18%). They also reported corre-
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patient and control groups are classified according to anti-
body classes. Out of 45 patients, 40% had IgG, 28.8%
had IgM and 11% had IgA class ACL antibodies in their
sera (Table 2). These results were statistically significant
when compared with the control group (p<0.05). 6 SLE
patients had both IgG and IgM, 1 patient had IgG and IgA
and 2 patients had IgG, IgM and IgA classes of ACL anti-
bodies.

Table 1: The incidence of ACL antibodies in patient and control

groups.

Diagnosis Total Positivity (%) P

Patients 45 25 (55.5) P< 0.05

Control group 200 17 (8.5) P< 0.05

Table 2: The distribution of ACL-antibody classes in patient and

control groups.

Diagnosis Total ACL-IGG ACL-IgM ACL-IgA

positivity (%) positivity (%) positivity (%)

Patients 45 18 (40) 13 (28.8) 5 (11)

Controls 200 12 (6) 3 (1.5) 2 (1)



group antibodies are specific to the cardiolipin antigen in
the VDRL test. The "autoimmune" group is said to have
cross reactions with other negatively changed phospho-
lipids.

We were unable to show any correlation with ACL anti-
bodies and serologic findings such as ANA and anti-DNA
antibodies which are important diagnostic parameters in
SLE. These findings are also consistent with the literature
(23,24). Inhibition studies have shown that cross reactions
between cardiolipin and DNA antibodies are infrequent
but anti-DNA antibodies with low avidities can cross react
with cardiolipin (25).

AMA type 5 antibodies are also thought to be corre-
lated with anticardiolipin antibodies in SLE patients. We
found a significant correlation between these autoantibod-
ies and ACL IgG and IgM antibodies. As cardiolipin is one
of the components of mitochondrial membrane, it is sug-
gested that it may have cross reactions with other mito-
chondrial autoantibodies. AMA type 5 positive cases also
had thrombotic events and this finding is consistent with
the literature (19).
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lation between ACL-IgG positivity and thrombocytopenia,
arterial and venous thromboses. Among the serologic
tests, only VDRL positivity showed correlation with ACL
antibody results in their study.

Norberg et al. (20) found an ACL antibody incidence of
47.5% in SLE patients with the ELISA technique. They
found an increased incidence of recurrent abortions and
thromboembolic phenomena in patients with a high ACL
antibody titre.

Our ACL antibody positivity rate (55.5%) is consistent
with other studies (11,20,21). However the distribution of
ACL isotypes are different from some other studies (21).
These differences may be due to difference in the "cut off"
values of RIA or ELISA  tests and to different populations.

The correlation of ACL antibodies with thrombosis,
fetal loss, VDRL and AMA type 5 positivity in our study is
consistent with other reports (11,20,21). Like many other
studies, we found that only a small number of ELISA pos-
itive cases were also VDRL positive. Harris et al. (22),
divided antiphospholipid antibodies into "syphilitic" and
"autoimmune" groups. They suggest that the syphilitic
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Table 3: Correlation of clinical findings with positive ACL IgG and IgM antibodies.

Clinical findings
ACL-IgG

postive patients
ACL-IgG

postive patients
ACL-IgM

postive patients
ACL-IgM

postive patients

(n=18) % (n=27) % (n=13) % (n=32) %

Skin lesions 12 (67) 17 (63) 10 (76) 19 (59)

Renal involvement 7 (38) 5 (19) 2 (15) 10 (31)

Neurologic findings 3 (17) 3 (11) 3 (23) 3 (9)

Thrombosis 4 (22) 0 (0) p<0.05 2 (15) 2 (6)

Fetal loss 5* (55) 3* (18) p<0.08 5 (71) 3 (17) p<0.05

Corticosteroid therapy 12 (66.6) 10 (37) 4 (30.4) 10 (31.2)

*These findings were evaluated only for married women.

ACL- IgG positive n=9

ACL- IgG negative n=16

ACL- IgM positive n=7

ACL- IgM negative n=16

Table 4: The relation of IgG and IgM ACL antibodies with other serological findings in SLE patients.

Serological findings
ACL-IgG

postive cases
ACL-IgG

postive cases
ACL-IgM

postive cases
ACL-IgM

postive cases

(n=18) % (n=27) % (n=13) % (n=32) %

A N A 16 (89) 23 (85) 11 (85) 28 (88)

Anti - DNA 12 (67) 13 (48) 8 (62) 17 (53)

AMA - type 5 5 (27.7) 0 (0) 3 (23) 0 (0) p<0.05

V D R L 5 (27.7) 0 (0) 3 (23) 0 (0) p<0.05



We found no difference in ACL positivity rate in SLE
patients under corticosteroid therapy but it is difficult to
make a conclusive statement about the effect of therapy
because the duration of therapies could not be deter-
mined precisely.

In conclusion our results have shown that ACL anti-
body positivity is associated with thrombotic events, fetal
losses, VDRL and AMA type 5 positivity in SLE patients. It
can be stated that ACL antibody studies are helpful in
evaluation and treatment of clinical complications in SLE.

REFERENCES 
1. Fye KH, Sack EK : Rheumatic Diseases. In: Stites DP,

Stobo JD, Wells JV, eds. Basic and Clinical Immunology. Califor-

nia: Appleton and Lung, 366-383.

2. Tan EM : Antinuclear antibodies in diagnosis and manage-

ment. Hosp. Pract 18(1): 79-84, 1983.

3. Maehara KT :  Laboratory diagnosis of systemic rheumatic

disease. Amer J Med Tech 49(7):477-480, 1983.

4. Pangborn MC :  A new serologically active phospholipid

from beef heart. Proc Soc. Exp Biol (NY) 48:484-486, 1941.

5. Moore JE, Mohr CF : Biologically false positive serological

tests for syphilis: Type, incidence and cause. JAMA 150:467-473,

1952.

6. Sontheimer RD : The anticardiolipin syndrome. Arch Der-

matol 123:590-595, 1987.

7. Harris EN, Chan JK, Asherson RA et al  : Thrombosis recur-

rent fetal loss and thrombocytopenia: Predictive value of the anti-

cardiolipin antibody test. Arch Intern Med 146:2153-2156, 1986.

8. Harris EN, Hughes GRV, Gharavi AE : Antiphospholipid

antibodies: An elderly statesman dons new garments. J Rheuma-

tol 14 (Supp 13): 208-213, 1987.

9. Alarcon-Segovia D : Pathogenetic potential of antiphospho-

lipid antibodies. J Rheumatol 15(6):890-893, 1988.

10. Harris EN : Antiphospholipid antibodies-autoantibodies

with a difference. Annu Rev Med, 39:261-271, 1988.

11. Harris EN, Gharavi AE, Boey M et al : Anticardiolipin anti-

bodies: Detection by radioimmunoassay and association with

thrombosis in systemic lupus erythematosus. Lancet, 26:1211-

1214, 1983.

12. Loizou S, McCrea JD, Rudge AL, et al : Measurement of

anticardiolipin antibodies by an enzyme linked immunosorbent

assay (ELISA): Standardization and quantitation of results. Clin

Exp Immunol, 62(3):738-745, 1985.

13. Gharavi AE, Harris EN, Asherson RA et al : Anticardiolipin

antibodies: Isotype distribution and phospholipid specificity. Ann

Rheum Dis, 46:1-6, 1987.

14. Harris EN, Gharavi AE, Patel SP et al : Evaluation of the

anticardiolipin antibody test: Report of an international work shop

held 4 April 1986. Clin Exp Immunol, 68:215-222, 1987.

15. Manoussakis MN, Gharavi AE, Alexandros AD et al : Anti-

cardiolipin antibodies in unselected autoimmune rheumatic dis-

ease patients. Clin Immunol Immunopathol, 44:297-307, 1987.

16. Wold RT, Young FE, Tan EM et al : Deoxyribonucleic acid

antibody: A method to detect its primary interaction with deoxyri-

bonucleic acid. Science, 161:806-807, 1968.

17. Asherson RA, Harris EN : Anticardiolipin antibodies clinical

associations. Pastgrad Med J, 62:1081-1087, 1986.

18. Harris EN, Gharavi AE, Tincani A et al : Affinity purfified

anticardiolipin and anti-DNA antibodies. J Clin Lab Immunol,

17:155-162, 1985.

19. Norberg R, Gardlung B, Thorstensson R et al : Further

immunological studies of sera containing anti-mitochondrial anti-

bodies type M5. Clin Exp Immunol, 58:639-644, 1984.

20. Norberg R, Nived O, Sturfelt G et al : Anticardiolipin and

complement activation: relation to clinical symptoms. J Rheuma-

tol, 14 (Supp 13):149-153, 1987.

21. Weidman CE, Wallace DJ, Peter JB et al : Studies of IgG,

IgM and IgA antiphospholipid antibody isotypes in systemic lupus

erythematosus. J Rheumatol, 15:74-79, 1988.

22. Harris EN, Gharavi AE, Wasley GD et al : Use of enzyme

linked immunosorbent assay and of inhibition studies to distin-

guish between antibodies to cardiolipin from patients with syphilis

or autoimmune disorders. J Infect Dis 157(1):23-31, 1988.

23. Fort JG, Cowchock G, Abruzzo JL et al : Anticardiolipin

antibodies in patients with rheumatic diseases. Arthritis Rheum

30(7):752-760, 1987.

24. Sturfelt G, Nived O, Norberg R et al : Anticardiolipin anti-

bodies in patients with systemic lupus erythematosus. Arthritis

Rheum 30(4):382-388, 1987.

25. Smeenk RJT, Lucassen NAM, Swaek JJG : Is anticardi-

olipin activity a cross-reaction of anti-DNA or a separate entity?

Arthritis Rheum 30(6):607-617, 1987.

Correspondence: 
Sibel Erguven
Hacettepe University,
Faculty of Medicine,
Department of Microbiology,
Ankara, TURKIYE.

ANTICARDIOLIPIN ANTIBODIES IN SYSTEMIC LUPUS
ERYTHEMATOSUS

ERGÜVEN, ÇALGÜNER, GÜLMEZOGLU, GÜLMEZOGLU,
SUNGUR, ÖZCEBE

192 Journal of Islamic Academy of Sciences 2:3, 189-192, 1989


	JIAS Volume 2, No 3
	Clinical Significance of Anticardiolipin Antibodies in Systemic Lupus Erythematosus
	Summary
	Introduction
	Materials and Methods
	Results
	Discussion
	References

