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Nucleosomes are fundamental units of chromatin

released by internucleosomal cleavage during cell

apoptosis, and nucleosomal material has been demon-

strated in the surface blebs of apoptotic cells.1 Recent studies

have shown the presence of antinucleosome antibodies in sys-

temic lupus erythematosus (SLE).2 3 We measured the

concentration of antinucleosome antibody present in the sera

of patients with SLE and compared it with the concentration

in healthy and disease control patients using a commercially

available enzyme linked immunosorbent assay (ELISA) kit.

Peripheral blood was sampled from 95 white patients with

SLE (87 female, median age 47.0 years), 48 white patients

with rheumatoid arthritis (RA) (41 female, median age 55.5

years), 28 white patients with fibromyalgia (23 female,

median age 47.0 years), and 95 white normal healthy

volunteers (64 female, median age 31.0 years). All patients

with SLE fulfilled the American College of Rheumatology

(ACR) diagnostic criteria.

An indirect solid phase immunometric assay (ELISA) was

used for the quantitative determination of IgG autoantibodies

to nucleosomes (Organtec Diagnostika, Mainz, Germany;

antinucleosome kit), according to the manufacturer’s instruc-

tions. This assay is based on microplates coated with poly-

nucleosomes, purified from a human cell line. The sensitivity

of the test is given as 1 U/ml. Values greater than 20 U/ml were
recorded as positive, according to the manufacturer’s instruc-
tions. dsDNA antibody concentrations were determined by the
Farr assay (Immunodiagnostic Systems Ltd, Bolton, England;
gamma-B anti-dsDNA kit). Values of 8 mg/l or above were
recorded as positive. Non-parametric statistical methods were
used.

The total number of patients with SLE (n=95) fulfilling
each ACR criterion was as follows: malar rash 53, discoid rash
9, photosensitivity 70, oral ulcers 56, arthritis 49, serositis 17,
renal disorder 20, neurological disorder 11, haematological
disorder 63, immunological disorder 70, antinuclear antibody
91. Median SLE Activity Measure (SLAM) score was 6.0
(interquartile range 5.0–9.0). Serum antinucleosome antibody
was positive (>20 U/ml) in 61/95 (64%) patients with SLE,
none of the healthy controls, none of the patients with fibro-
myalgia, and in 2/48 (4%) rheumatoid arthritis controls (fig
1). Antinucleosome antibody concentrations were signifi-
cantly higher in SLE (median 43.0 U/ml) than in healthy con-
trols (median 4.0 U/ml, p<0.001), fibromyalgia controls
(median 8.3 U/ml, p<0.001) and rheumatoid arthritis controls
(median 5.0 U/ml, p<0.001). Serum anti-dsDNA antibody
levels were positive (8 mg/l) in 49/95 (52%) patients with SLE,
3/48 (6%) rheumatoid arthritis patients, none of the patients
with fibromyalgia, and none of the healthy controls.

The antinucleosome antibody test therefore had a sensitiv-
ity of 64.2% compared with a sensitivity of 51.6% for the anti-
dsDNA antibody test. The specificity of the antinucleosome
antibody test (98.8%) was similar to the specificity of the anti-
dsDNA antibody test (98.2%). Forty one (43%) patients with
SLE tested positive for both antinucleosome antibodies and
anti-dsDNA antibodies. Twenty (21%) patients with SLE were
positive for only antinucleosome antibodies. Eight (8%)
patients with SLE were positive for only anti-dsDNA antibod-
ies, and 26 (27%) patients with SLE were negative for both
anti-dsDNA and antinucleosome antibodies (table 1).

Antinucleosome antibody concentrations correlated posi-

tively with anti-dsDNA antibody titres (r=0.493, p<0.001).

Antinucleosome antibody concentrations did not correlate

significantly with the global SLAM score, or with the erythro-

cyte sedimentation rate. Antinucleosome antibody concentra-

tions were higher in patients with SLE fulfilling renal criteria

for diagnosis (n=20, median 80.5 U/ml) than those not

(n=75, median 33.0 U/ml, p=0.012), higher in patients with

SLE fulfilling haematological criteria for diagnosis (n=63,

Figure 1 Scatter plot demonstrating the concentration of
antinucleosome antibodies detected in each group of patients.
Values >20 U/ml are positive.
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median 72.0 U/ml) than those not (n=32, median 14.5,

p=0.003), and higher in patients with SLE fulfilling immuno-

logical criteria for diagnosis (n=70, median 64.0 U/ml) than

those not (n=25, median 14.0 U/ml, p=0.027). In SLE the

antinucleosome antibody concentration also correlated nega-

tively with the lymphocyte count alone (r=−0.379, p<0.001),

but not with total white cell count, neutrophil count, or

monocyte count.

Our study confirms that antinucleosome antibodies are

common in SLE.2 3 We have also shown that antinucleosome

antibodies are not usually present in healthy subjects or in

patients with rheumatoid arthritis or fibromyalgia. Our

patients with SLE had relatively low disease activity, suggest-

ing that antinucleosome antibodies are not confined to

patients with active disease. The relationship of antinucleo-

some antibodies with lymphopenia has not previously been

described. It could be speculated that apoptotic lymphocytes

are a major source of nucleosomes for the development of

autoantibodies. Alternatively, antinucleosome antibodies may

cause lymphocyte apoptosis.

No single test exists for the diagnosis of SLE. The

antinucleosome antibody ELISA that was used in this study is

a straightforward laboratory test that can be performed on

large numbers of samples in a relatively short period of time.

More than one in five patients with SLE had antinucleosome

antibodies but were negative for dsDNA antibodies. Thus the

antinucleosome antibody test may be particularly useful in the

diagnosis of SLE when anti-dsDNA antibodies are not present.

A similar finding has recently been reported in a group of

Korean patients with SLE.4 We therefore propose that an anti-

nucleosome antibody ELISA test should be carried out

(alongside other tests) to aid in the diagnosis of SLE.
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An unusual case of simultaneous bilateral stress fractures of
the distal tibia and fibula in a 45 year old white woman is
described. The onset of symptoms was not associated with
a specific episode of trauma, sporting activity, or
identifiable inflammatory predisposing cause. Her bone
density scan, bone profile, and biochemistry were all nor-
mal. Although stress fractures are well recognised,
bilateral distal tibial and fibular fractures are particularly
rare. A high degree of awareness is required for early
diagnosis.

CASE HISTORY
A 45 year old white housewife presented to the rheumatology

outpatient clinic with a three month history of bilateral ankle

swelling with pain. This was treated with a diuretic, which

reduced the swelling but not the pain. She had a little

difficulty in climbing stairs, and her walking distance was

reduced to 200 metres from her normal distance of 2 km. She

took no alcohol and had a smoking history of 25 pack-years.

She had a past history of hypothyroidism, had had a hysterec-

tomy at the age of 35 for menorrhagia, and was receiving thy-

roxine and hormone replacement therapy. There was no past

medical history of fracture or family history of metabolic or

genetic bone diseases.
On examination she looked generally well, had a normal

physical build, and was clinically euthyroid. Her weight was 80
kg and her body mass index 25 kg/m2. She was normotensive
and there were no abnormalities on systemic examination.
She had pain on inversion and eversion of the subtalar joints
bilaterally and her ankles were tender on palpation. She had
bilateral valgus deformity at the ankle joint. There were no
other joint abnormalities.

An x ray examination of her ankles showed bilateral distal
tibia and fibula stress fractures (fig 1), and a bone isotope scan

Table 1 Numbers (percentage) of patients with SLE
with anti-dsDNA antibodies and antinucleosome
antibodies (n=95)

Anti-dsDNA

Positive Negative

Antinucleosome
Positive 41 (43) 20 (21)
Negative 8 (8) 26 (27)
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